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1. INTRODUCTION

w This reportpresentsthe resultsof a Confirmation(VerificationStep)Study of

the Naval Air Station,Moffett Field,California,performed by Earth Sciences

m Associates,Inc.and James M. Montgomery, ConsultingEngineers for the Western

Division,NAVFACENGCOM. This work was authorized under contract number

N62474-84-C-5089. The originalcontract to perform the fieldinvestigation
lIB

(excludinggroundwater sampling)was authorizedon June 14, 1985. A contract

modification to perform groundwater sampling, chemical analyses and reports

preparationwas negotiatedon August 19, 1985. The studiescarriedout were

performed in accordance with the work plan prepared for the U.S. Navy by the

Earth Sciencesteam and reviewed by the variousregulatoryagencies.

The reportissubdividedintotwo separatevolumes:g

Volume 1 - Main Report

Volume 2 - FieldInvestigations(Appendices)

The resultsof laboratory analyses on soil and groundwater samples are

D presented in four separate volumes which have previouslybeen submitted to the

Navy.

The main purpose of the VerificationStep Study (StepI)isto establishthe

presence of contamination at each of the ten study sites. Previous studieshad

already establishedthe presence of certainchemical compounds at severalof the

sites in the vicinityof Hangars 2 and 3, so that at these locationssome

characterizationwork was alsoincludedas part of the overallstudy.

This reportcontainsdetailedinformationon the geology and geohydrologyof

the Moffett Field NAS and includesthe resultsof laboratoryanalyseson repre-

sentativesoilsamples, and on groundwater samples from new and existingwells

located within the study area. The soil samples selected for analyses were

obtained duringthe fielddrillingoperations.The groundwater samples were taken

approximately one month apart for a periodof three months. Informationon the

leveland extent of contaminationat each of the ten sitesinvestigatedas part of

1-1 Earth Sciences Associates



the overallstudy isalsopresented. The followinginformationisincludedas partof

thisreport:

WB

1. Map of MoffettFieldshowing allon-sitewelllocations.

m

2. Boring logsfor allwellsand shallowauger boringsdrilledas partof this

investigation.

3. Well constructiondiagrams.

4. Geophysicallogsand interpretationforall"B" and "C" wells.

¢wm

5. Groundwater levelreadingsand elevationsof allwells.

m
6. Geologic crosssectionsshowing subsurfacegeology.

m 7. Contours of groundwater levelsin"A" and "B" aquifers.

8. Discussionof regionalhydrogeologicconditions.

9. Discussionof groundwater geology,subsurfacegeology and groundwater

at Moffett Field.

i,

10. Summary of resultsof laboratorychemical analyses.

m II. Discussionof leveland extentof contaminationat each of the ten sites

investigated.

m

12. Concentrationcontoursforvariouscompounds withinthe "A" aquifer.

m

13. Survey of privatewellslocatedwithinMoffett Field.

m
14. Discussionof fieldinvestigationsincludingdrilling,soilsampling,well

installationand development, healthand safetyproceduresand ground-

water sampling.

wB
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m

2. REGIONAL HYDROGEOLOGIC CONDITIONS

m NAS Moffett Field islocated in the Santa Clara Valleygroundwater basin,

which occupiesone of severallargenorthwest-trendingvalleysin the Coast Ranges

of California.The Santa Clara Valleyisa gentlynorthward-slopingtroughcut into
lib

bedrock and filledwith unconsolidatedto semiconsolidatedsediments as much as

1500 feet thick near the center (Iwamura, 1980),then thinningto feather edges

along the margins. The Santa Cruz Mountains form the western boundary of the

valley and itscorrespondinggroundwater basin and the Diablo Range liesto the

m east. The northwesternpart of the troughhas been intermittantlyinundatedby the

PacificOcean sinceabout one millionyears ago (HeUey and others,1979) to form

the southern arm of San FranciscoBay. This inundationhas been periodicas sea

levelrose and fellin response to climaticfluctuations;during warm periods the

basin was partiallyflooded and marine sediments accumulated in the bay; during

colder,glacialperiods,sea levelwas lowered as much as 300-400 feet below its

presentelevationand alluvialand lacustrinesediments would slowlyaccumulate in

the basin. The maximum average rate of alluvialdepositionnear Sunnyvale,for

example, was lessthan 5 inches per 1000 years (Meade, 1967). About 10,000-

II,000 years ago, the sea enteredthe Golden Gate once again,graduallyspreading

to itspresentelevationby 5,000-6,000years ago.

The unconsolidatedbasin-filldepositsconsistof interbeddedlayers,tongues,

and lensesof gravel,sand,silt,and clay as depictedon Figure 2-1. The coarser-

grainedsands and gravelsthat readilytransmitwater (aquifers)were depositedon

the flood plainsof streams by relativelyfast-moving water. The finer-grained

claysand siltsthatrestrainor restrictgroundwater flow (aquitards)were deposited

in slow-moving or stillwater in and along the Bay as well as in relativelyflat

interfluvialmarsh areas. Individualbeds generallyare thinand of limited areal

extent as a result of transgressionsand regressionsof San Francisco Bay and

because of lateralshiftsof stream channelson the alluvialfansof the bay margins.

The naturalpattern of groundwater flow in the Santa Clara Valleypriorto

groundwater development duringhistorictimes was generallyparallelto the slope

of the land surface. Groundwater commonly flows directlyfrom the foothills

towards the Bay, but surface water channels also influencedirectionsof ground-

water flow both laterallyand vertically.Groundwater recharge along the margins

Earth Sciences Associates
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g

of the basinhas components of flow both downward and away from the streams. In

areas of naturalgroundwater discharge,the components of flow are upward and

m toward the streams. This patternof groundwater movement stillexistslocallyin

aquiferslessthan about 100 feetdeep.

m

During the past several decades the flow regime in deeper aquifers,par-

ticularlythose more than 250 feet deep, has been affectedmarkedly by intensive
m

groundwater extraction.Groundwater was firstused in the early1900'schieflyfor

irrigation,but more recentlymunicipal and industrialuse has become dominant.

Groundwater levelsoriginallywere within a few feet of the ground surface with

the piezometrichead locallyabove the land surface(artesian).Currentlyin much

m of the basin,water levelsin wellsthattap deeper aquifersare more than 100 feet

below sea level.The potentiometrichead in wellsthat tap shallowaquifers(a few

tensof feetdeep),particularlyat pointswithinseveralmilesof the Bay, generally

isabove sea level. The differencein water levelsinwellsof varyingdepths isthe

resultof separationof aquifersat varyingdepths by extensiveclayand siltlayers

plusdifferencesinextractionand recharge.

m_' Many regionalgroundwater investigationshave been conducted in the Santa

Clara Valleybasinarea that includesthe site(seeClark,1924; Tolman and Poland,

1940; CaliforniaState Water Resources Board, 1955; Poland and Green, 1962;

Poland,1971). The most comprehensive studieswere by DWR (1967;1975) and by

lwamura (1980). These studieswere concerned chieflywith the zones more thanw

100 feetdeep that have been extensivelydeveloped for groundwater supplies.An

ever increasingnumber of localstudiesare beingmade of the groundwater inzones

lessthan 50 feetdeep, primarilyforhazardous waste investigations(see Goldman,

1969; Howland, 1976; Brown, 1978; EMCON Associates,1983a, 1983b; Canonic

m Environmental,1983; Canonic Engineers,1985a, 1985b; ESA, 1985, 1985b; Hamlin,

1985). These studiesare concentrated in the industrializedareas of the Santa

Clara Valley. Several investigationsare being conducted in the Mountain View

area,up-gradientof Moffett Field.

g

J
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3. GROUNDWATER GEOLOGY IN THE VICINITY OF MOFFETT FIELD

m Since NAS Moffett Fieldislocatednear sea level,the depositsthat underlie

itare largelywater saturated. The occurrence and flow of groundwater plusany

water-solublecontaminant within these depositsis dependent upon the nature of

materialitisin,particularlythe porosityand permeabilityof the material,and on

differentialpressuresgradientswhich cause groundwater movement. Thereforean

understandingof the nature of underlyinggeologic depositsand the sources of

groundwater infiltrationand extractionor effluentflow isnecessaryto achievethe

objectives of this investigation.

.. 3.1Nature and Extent of GeologicUnits

NAS Moffett Field lieson flat,gentlynorth-sloping(about25 feetper mile)

terrainnear the south end of San FranciscoBay. The Station'snorthernboundary is

near or at the saltevaporatorsor marshlands that limitthe presentextentof the

Bay although in the mid-1800's the Bay margin extended furtherinland to the

vicinityof the northern end of the runways (Nicholsand Wright, 1971). The

present,straightenedchannel of Stevens Creek has been cut due-norththroughthe

sitewest of Ames Research Center. Other abandoned distributorychannelsof the

.. Stevens Creek drainage can be identifiedon topographicmaps as very low ridges

and are shown on Figure 2 as northward-pointingfingers of medium-grained

alluvium. The source area of this alluvium and all alluvial sediments beneath them

site is the Santa Cruz Mountains lying several miles to the south and west.

Figure 3-1 shows the geologic units exposed at the ground surface in the site

area. All of these units consist of geologically young sediments less than about 2

" m.y. old. They are mapped on the basis of age, predominant grain size,and

physiography.

m

The Santa Clara Formation underliesthe Santa Cruz Mountains foothillsnear

Los Altos southwest of Moffett Field. Alluvialfan depositsof conglomerate or

gravel predominate in much of the formation but interbeddedsandstone,siltstone

and clayiscommon. Lake beds as thickas 150 feethave been reportedby Dibblee

(1966)at the base of the unit near Stevens Creek Reservoir. Due to lithologic

similaritieswith overlyingyounger alluvium,the top of the Santa Clara Formation

Earth Sciences Associates
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has not been identifiedbeneath Moffett Field. The base of the formation rests

unconformably on Franciscanbedrock and liesat depths greaterthan 1500 feet in

m the centralpart of the valley. The age of thisweakly to moderately indurated

formation isearlyPleistocene(0.7-1.6m.y.),and possiblyinpartlatePliocene(less

than 3.4 m.y.).

Late Pleistocenealluviumunderliesthe gentlyslopingapron that forms the

transitionfrom the Santa Cruz Mountains uplandto the of Santa Clara Valleyfloor.

Weakly consolidated,interbeddedgravel,sand, silt,and claygrades progressively

" more fine-grainedwith increasingdistancefrom the mountain front. The alluvium

was depositedby streams graded to much lower standsof sea levelthan now exist.

i The age of these depositsisat least10,000years and may reach as much as 70,000

years (Helley and others,1979). From the irregularband outcroppingnear Los

Altos,latePleistocenealluviumextendsat depth northward beneath Moffett Field.

The top of the unitisat about -160 feet elevation at Dumbarton Strait(Atwater

and others,1977),-140 feet elevationat Palo Alto baylands (Howland, 1976),and

probablynear -150 feet elevationat Moffett Fieldalthoughnothingdistinctivehas

been found in explorationat the siteto confirm thisgeneralization.The base of

the unit restswith angularunconformity over the Santa Clara Formation and lies

at depthsof about 540 to 650 feetin the sitearea (Bishopand Williams,1974).

11

Four unconsolidatedHolocene (I0,000years or younger) alluvialunitsare

indicatedon Figure 3-1. These unitsare differentiatedon the basisof predominant

grain size,and thereforedepositionalorigin,with finermaterialoccuring to the

north with increaseddistancefrom the source. The oldestof these sediments are

5,000 to 7,000 years in age (Helley and others,1979) and are presentlybeing

deposited except where the source channels have been alteredby flood control

am measures. Since the Holocene alluvialunitswere (and stillare)depositedwithsea

levelessentiallyat itspresent elevation,these unitsoccur at the ground surface

,. and are generallylessthan 10 feetthick. Coarse-grainedalluvium(Qhac on Figure

3-1)consistingof sand and siltwith gravelbecoming more abundant in the south is

presentsouth of the Bayshore Freeway, where itforms the distalend of an alluvial

fan developed by Stevens and Permanente Creeks. An irregularband of finesand,

silt,and clayeysilt(Qham on Figure 3-1)parallelsthe hillfrontbetween El Camino

Real and the Bayshore Freeway and extendsnorthward to the Bay'sedge as narrow

naturallevees. Three of thesemedium-grained levee depositsextend onto Moffett

3-2 Earth Sciences Associates



Field but only the levee borderingthe present channel of Stevens Creek is now

active. A siltand clay unit (Qhaf on Figure 3-1) rich in organic material,is

representedby the fine-grainedinterfluvialbasin depositsthat cover much of the

ground surface at Moffett Fieldand to the eastand west. These materialswere

m depositedfrom slow flowing floodwatersthat periodicallyinundated the area and

formed ephemeral marshes. Where fine-grainedalluviumhas come in contactwith

Bay waters, a transitionzone of salt-affectedmaterial is produced. This unit

(Qhafs on Figure 3-1) was identifiedas "olderSan FranciscoBay mud" by Helley

and Brabb (1971,sheet 1) but has since been determined to be of alluvialorigin

(Helleyand others,1979).

m Unconsolidated,organic-rich,Bay mud underliesportionsof the north end of

the runway and ispresentlybeing depositednorth of Moffett Field. Although Bay

I mud may be as thickas 120 feetbeneath the centralpart of the bay, the margins

thinto lessthan 1 footand the thickestdepositsbeneath Moffett Fieldare about 5

feet(Bishopand Williams,1974).

3.2Geohydrology
1,I

All of the sediments that now fillthe San FranciscoBay/Santa Clara Valley

m basin originatedin the surroundinghighlandsor were depositedeitherby streams

flowingacrossthe bay and valleymargin,or from stillwaters in the centralpart of

the depression. These sedimentary processesresultedin an originaldepositional

slope away from the surroundinghills,decreasingingradienttoward the center of

the basinas shown on Figure2-1. Grain sizealsotendsto decrease with increasing

distancefrom the source. Groundwater flowingthrough the resultantsedimentary

sequence followsthe same general paths as the surface waters that deposited

them. Near the hillfrontwhere deposits of sand and gravel predominate,

unconfined groundwater accumulates in essentiallyone aquifer on the bedrock

•- surface;but near the Bay, where gently dipping sand and gravel aquifersare

separatedby nearly impermeable aquitards,groundwater istypicallyconfined and

under pressure,due to transmissionof hydrostatichead from upgradientparts of

the aquifers.

Aquifers of the south Bay plain have recently been divided into two broad
i

units, a deep and a shallow zone, based on the occurrence of confined aquifers in

Earth Sciences Associates
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the deep zone and both confinedand unconfinedaquifersin the shallowzone (see
V

Howland, 1976; Iwamura, 1980; Hamlin, 1985). These zones are separated by a

m laterallyextensiveclay aquitardwhich isgenerallyat depthsof 150 to 250 feet in

the mid to lower fan area and at 100 to 150 feet in the baylandsarea (lwamura,

1980).
IB

The deep aquiferzone comprises many fullyconfinedsand and gravelaquifers

that may be eithercontinuousor discontinuous.Most productionwellsof the area

tap the generallyfresh water of thiszone because of the high yieldthat can be

attained. During the 1970's,the elevationof the piezometricsurface associated

with the deep aquiferzone in the baylands area ranged from 25 to 97 feet below

sea level (Howland, 1976), although seasonal fluctuationsin elevation due to

pumping vary widely(lwamura, 1980).

Ii

Shallow zone aquifersin the south Bay region may be eitherconfined or

unconfined,and perched or semiperched. In the Palo Alto Baylands northwest of
m

Moffett Field,an upper and lower aquiferhave been identifiedwithinthe shallow

zone at depths of 20 and 45 feet respectively(Howland, 1976; Hamlin, 1985).

These aquifersare separated by a leaky clay aquitard. Groundwater levelsin the

shallowzone are withina few feet of the ground surface(Howland, 1976)and show

very small seasonalfluctuations(lwamura,1980).

Prior to extensivegroundwater use, water levelsthroughout the south Bay

area were shallowand thepiezometrichead withinmost of the confinedaquifersin

the centralpart of the basin was above the ground surface. Lawson and others
II

(1908,p. 408) describeartesianwellsalong Jagel Landing Road which crossedthe

land that was to become Moffett Field. By 1924 the area of artesianflow had

decreased,retreatingnorthward by 0.I to 0.5 miles to a locationnear Middlefield

Road in the vicinityof Moffett Field (Clark,1924, Plate XV) due to increased

-. groundwater use. At present,no wellsat Moffett Field flow continuouslyunder

artesianpressurealthoughthe water levelin 3 deep wellsperiodicallyrisesto the

ground surface. Well 14MI, drilledto a depth of I000 feet but presentlyinactive,

has been fittedwith an overflow pipe located about 2 feet below the ground

surface to controlfloodingof the pump house. Well 14M2, drilledto a depth of

1020 feet,is also presentlyinactiveand shows signs of artesianpressures. The
4

water levelsinboth of these wellsapparentlyriseduringthe winterand fallin the
gl
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summer. Water flowed from monitoringwell W3-1C afteritsconstructionbut has

sincestabilizedat about 1 footindepth.

u

Saltwater intrusionhas occurred at variousplaces around the perimeter of

the south San FranciscoBay. The source of thiscontaminationiseithersalineBay

water which has migrated into the aquifersthrough naturalpermeable zones and

poorly constructed wells, or saline connate water. The very high chloride
I

concentrations(highereven than seawater)from shallowzone aquifersat the Palo

Alto bayfront, 3 miles northwest of Moffett Field, are believed to represent

connate water trapped during originaldepositionin an evaporative marsh en-

vironment (lwamura, 1980; Hamlin, 1985). Elsewhere around the bay, includingat

Moffett Field,saltwater intrusionof the shallow aquiferhas been induced when

pumping reversed the originalbayward hydraulicgradient and allowed seawater

into the aquifer. As of September 1980, salinewater had intrudedintothe shallow

aquifer southward to an area beneath the Moffett golf course and a diffusion

aureole of decreasing chloride content extends further to an area near the
I

Bayshore Freeway (lwamura, 1980, Plate 3). The deep aquifergenerallyyields

fresh water and is only locallycontaminated with seawater from improper well

constructionor abandonment procedures coupled with heavy pumping (Hamlin,

1985). No excessivechlorideconcentrationshave been detectednear Moffett Field

as of September 1980 in the deep aquifer in an area between Stevens and

Guadalupe Creeks (lwamura, 1980,Plate8).

d

m
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4. SUBSURFACE GEOLOGY AT MOFFETT FIELD

d

n Informationon the deeper,saturatedsediments underlyingNAS Moffett Field

is provided by three deep wells drilledon the base (see Appendix G). The U.S.

m GeologicalSurvey participatedin an exploratoryboringdrilledat Ames Research

Center in early 1973. This boreholewas completed inbedrock at a totaldepth of

1426 feet. A bulk densitylog of the hole indicatesthe base of the sedimentary
IR

sectionliesat elevation-1380 feet. Two currentlyunused water wells(MI and M2)

were developed in the centralpart of the base near the intersectionof McCord

m Avenue and Wescoat Road. Although only drillerslogs of these borings are

available,the logs appear to be conscientiouslymade and show an interbedded

m sequence of clayand gravelwith minor sand lensesto depthsof 1000 and 1020 feet,

the totaldepth of each well. The probable top of the Santa Clara Formation is

i interpretedas the "cemented gravel"at 637 feetdepth in M2 and as "hardgravel"

at 621 feet depth in M1. No distinguishingcharacteristicsseparatethe sediments

above and below thiscontact. An increasein the overallamount of graveloccurs
m

below a depth of 303 feet in well M1 and below 272 feet in well M2. The

occurrence of yellow clay below this depth in well M1 suggests a change in

depositionalenvironment at thishorizon from more oxidizingbelow to reducing

above.

In

Drillingfor thisstep of the Confirmationstudyhas yieldeddetailedlithologic

and geophysicallogs to a maximum depth of 250.5 feet. Interpretationof these

logsshows the strataunderlyingMoffett Fieldto be composed of alternatinglayers

of clay,silt,and sand,with minor thinbeds of gravel. Table 4-1 shows the relative
m

distributionby sediment type in each of the rotarywash boreholes. Thissummary

indicatesthree fourthsof thesesediments are clay(67%) or silt(6%) aquitards,and

n one fourthare aquifersof sand (26%) or gravel(1%).

Because of the interlensingnature of the alluvialsediments underlying

Moffett Field,the generallywidely spaced boreholes,and differencesin logging,

correlationsbetween variousinterceptedstrataare difficult.Where correlations

can be made, stratificationis found to dip very gently in a northward direction

parallelto the slope of the land surface. This slightinclinationis due to the
i

originaldepositionalslopeand ismodified locallyby landsubsidence.The greatest

4 amount of subsidence,more than 7 feet duringthe 1934 to 1967 interval(lwamura,
lip
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Table 4-1

4 LITHOLOGY OF MOFFETT FIELD SEDIMENTS

Well No. Gravel Sand Silt Clay

m W3-1B 3896 396 5996

W3-1C 2996 496 6796
m

W3-2B 2896 14% 5996

W3-3B 1696 296 82%

W4-1B 496 2596 296 6996

u W6-1B 3896 896 5596

W7-3B 1996 896 7396

WI0-1B 2396 7796

WI0-2B 396 2496 ll% 62%a

overall 1% 26% 6% 67%

i

I

n

n

I

B

4

I
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1980, Plate 2), occurred in the southeasternpart of the NAS. The pattern of

4 subsidence there would tend to locallywarp the strata to a slightlylower than

•_ originalgradient.

4.1 Site1: Runway Landfillw

The Runway Landfillislocatedwithinthe boundary of the City of Sunnyvale
i

between Zook Road and the LeslieSalt Company evaporationponds at the north

end of the runways. The historyof development of thissitecan be seen on a

i thirty-yearseriesof aerialphotographsdatingfrom 1947. The earliestphotographs

show the area with an east-west-trendingdike constructedbetween the present

pistolrange and Zook Road, and separatinga saltevaporator to the north from a

marshland crossed by Jagel Slough, a canal, and dirt roads to the south.

Historically,the entiresitewas part of the San Franciscomarshland (Nicholsand
B

Wright, 1971). By 1956 runway constructionwas extendingbayward and by 1960

the entire site area was diked off and Jagel Slough diverted to the east.

i Photographs of 1967 show the ground generallywest of auger hole AI-2 on Figure

4-1 as grass-coveredand littlechanged since 1960; the area of the "pistolrange",

though,was receivingfill.The 1977 and laterphotographsshow the sitemuch as it

istoday.

I

Three stratigraphicunits were encountered in the exploratory borings

augered in the Runway Landfillsite: fine-grainedalluvium,Bay Mud, and fill.

Holocene age alluvium,consistingof bluish-grayto lightolive-brownsandy clay

and locallyclayey sand, is the lowermost unit of the penetrated section. The
R

saturated,fine-grainedsediments of thisunit,as penetratedat the base of borings

WI-IA, W1-2A, W1-3A, A1-2, A1-3, and AI-4, are dense and stiff,requiring7 to 32

m blows/footin the Standard PenetrationTest. BoringsWI-IA, WI-2A, WI-4A, AI-I,

and A1-2 penetrated medium dark gray to black,saturated,sticky,organic clay

j containingthinpeat lenses;thismateriallocallyoverliesthe fine-grainedalluvium

and constitutesthe Bay Mud unitat thissite. Standard PenetrationTests in this

soft to very softunitrequireonly 2 to 6 blows/foot. Two typesof fillare present
{B

at thissite(see Figure 4-1). The uppermost fillis a yellowish-brownto black,

clayey or gravelly soil that covers the entire site. This material probably

" originatedas spoilfrom localgradingoperations.Beneath thisthroughoutmuch of

4 the interiorof the site lies refuse filldebris includingcans, plastics,wood,

Ill
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m

concrete,asphalt,paper,and rags. Methane has locallyaccumulated to dangerous

4 levels within this fillmaterial and caused boreholes AI-5 and WI-4A to be

m abandoned and redrillednearby. Auger boring A1-4 was terminated short of its

anticipateddepth due to high methane levels. A measurement of 100% LEL at a

depth of 6 feetwas recorded inthe abandoned WI-4A borehole(seeAppendix F).i

Figure 4-1 shows the subsurfacedistributionof both earthfilland refusefill
,I

at the Runway Landfillsitebased on exploratoryboringsand aerialphotograph

interpretation.Contours are drawn on the contact separatingeitherearthfillor

refuse fillfrom Holocene depositsof Bay Mud or fine-grainedalluvium. The

irregularbasalcontact of the fillfollowsthe originalcontoursof the saltpond and

m extends as deep as 12.7feetbelow sea level.

4.2Site2: Golf Course Landfill

The Golf Course Landfillliesbetween Marriage and Zook Roads, adjacentto
m

a saltevaporationpond. The dike separatingsaltwater from land as shown on our

earliestaerialphotographsof 1947 was constructedalongthe historicalBay margin

(Nicholsand Wright,1971). These photographsand the seriesof 1950 show a loop

road crossingthe siteprovidingaccess to severalfiringrangesand bordered locally

m by what appears to be trailersor largecrates. Severalareas had been disturbed

apparentlyby spreadingthinlayersof soil,but no largemounds or depressionscan

be seen. By 1956, Macon Road had been constructed through the site,debrisi

adjacent to the loop road and allbut one of the firingranges had been removed,

severalbuildingswere constructedadjacentto the looproad,and most of the fields
i

at the sitewere under cultivation.From 1956 to 1963 the siteremained unchanged

except for the constructionof a few structuresnear the saltpond boundary. The

existinggolfcourse was under constructionin the 1967 photographs.This involved

removal of allbut one sectionof the looproad turningnortheastfrom Macon Road

near building253, removal of the firingrange and most of the peripheralbuildings,

constructionof water hazards and low landscapeberms for the golf course. This

was the lastperiodof gradingat the site.

Fine-grainedyellowish-brownto olive-grayalluvialsediments underliethe

Golf Course Landfill. These sediments are described as being salt-affectedby

d HeUey and others(1979)althoughno signsof thiswere observed in our exploration
ill
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m

of the site. Borings W2-1A, W2-2A, and W2-3A penetrated sandy clay to a total

J depth of 25 feet. This low to high plasticityclay contains20%-40% fine- to

m coarse-grainedsand. A 3- to 12-foot-thickclayeysand layerdividesthe sandy clay

into 2 units as shown on Cross Section A-A' (Figure4-2). The fine-to-coarse-

grainedsand contains30% to 40% low plasticfinesand constitutesthe hA" aquifer
at thissite.

m
Black sandy clay topsoilforms the uppermost 3.5to 4 feetof sectionat each

drillsiteexcept that of A2-1. This soilprobablydeveloped in place based on its

m lithologicsimilarityto underlyingmaterialbut may alsobe partlyimported fill.

B No debris-typefillsimilarto that encountered at the Runway Landfillwas

penetrated by any of the 6 auger boringsdrilledat the site. The uppermost 4.5

feet in boring A2-1 was identifiedas filland consistedof brown gravellysandR

composed of lessthan 20% fines,about 50% fine-to coarse-grainedsand,and about

30% gravel. Similarmaterialwas found inboringA2-2 at depthsof 6.5 to 7.5 feet
m

and isbelievedto be fillbased on similaritiesto the fillinA2-1 and dissimilarities

to the fine-grainedalluviumin the area. Well W2-1A is alsoprobably located on

fillsoilbased on itselevation(2.7feet)above the surroundingterrain.

m 4.3 Site3: Marriage Road Ditch

The Marriage Road Ditch drainssurfacewaters and any intersectedground-

water northward from the intersectionof Marriage and Macon Roads across the

flatalluvialplainto the northernboundary of Moffett Field. From thispointthe
J

water is pumped into a perimeter canal south of the salt evaporation ponds,

eventuallyflowinginto the Guadalupe Slough through Moffett Channel. The ditch

was constructedadjacentto the eastsideof Marriage Road priorto the 1947 aerial

photographs and originallyextended across Macon Road to the Hangars 2 and 3

m aprons. Boreholes MW-17A, MW-17B, MW-18, and MW-19 were drilledat Site 3 in

1983 by EMCON (1983b).A gamma ray log of the deepesthole,MW-17B, was made

duringthisinvestigation(seeAppendix B4).

A totalof 7 boreholeswere drilledat thissiterangingin depth from 20 to

250.8 feet. The "B" and "C" seriesboringswere drilledwith rotarywash methods

and downhole geophysicallogswere made to supplement the drillingand sampling
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logs(seeAppendix B2). The interpretationof the resistivitylogsiscomplicatedby

saltwaterintrusioninto the upper sedimentary layers. Saltwater,being a better

conductor of electricitythan fresh water, is indicatedby low resistivity(curvem

scribed to the leftof graph),as shown on the upper part of the 6-foot lateral

curves of borings W3-1B, W3-2B, and W3-3B. Since allrotary-washboringswere
B

drilledusing fresh water, invasionof the drillingfluidinto the formation would

create a zone of higher resistivityadjacent to a well bore drilledinto saline

a waters. Therefore,the short normal curve, which measures resistivitywithin a

closer distanceto the borehole than the long normal curve,willbe traced to the

m rightof the longnormal curve under these conditions.Thisreversalcan be seen in

logs of the upper 60 feet of boringsW3-1B and W3-2B and in the upper 30 feet of

W3-3B. The presence of salinewater in the upper sectionsof these boreholesisIm
further suggested by high conductance values (see Section 6) for adjacent "A"

aquiferwells. Interpretationof these logs (see Figures 4-3, 4-4, 4-5, and 4-6)

m indicatesthe siteisunderlainby an interbeddedsequence of fine-grainedalluvial

sediments. Sandy aquifersconstitute16% to 38% of the materialspenetrated(see

" Table 4-1)with siltor clay aquitardscomposing the remainder.

m_, Borehole W3-1C, the deepest drilledduring this phase of investigation,

penetrated three permeable units that correspond to divisionsidentifiedduring

research in the surroundingregion(e.g. lwamura, 1980; Canonic Engineers,1985;am

Hamlin, 1985) (see Figure 4-6). The uppermost unit includesthe "A" aquiferand

here extends from the ground surface to a depth of 12 feet (elev.-12). This is
IN

separated from the middle unitby a 28 footthickclayaquitard.The middle unitof

boring W3-1C includes6 distinctsand layersthat togetheraccount for 53% of the

m unit and constitutethe "B" aquifer. These siltysand beds reach as much as 17 feet

in thicknessand extend from depths of 40 to 127 feet (elev.-40 to -127). The

lowermost unit is dominantly gray siltyclay but contains4 siltyor clayey sand

layersthat here form the "C" aquifer. A subtlecolor change at 150 feet depth

(elev.-150) from olive-grayabove to gray below suggests the lower unit was

depositedina slightlydifferentenvironment (more reducing)than the unitsabove.

iNN
Correlationsbetween boringsat the Marriage Road Ditch siteare illustrated

on a fence diagram, Figure 4-7. This illustration presents an oblique 3 dimensional

view of a block of ground beneath the site. As can be seen,boreholeinterceptsof

ml

4-5 Earth Sciences Associates
m



varioussand layersindicategenerallyhorizontalstratificationbut interlensingand

4 pinchingout isvery common. In fact,only the "BI" aquifercan be traced through

m allboringsand isdividedintoan upper and lower member ("Bla"and "Bib")in 3 of

the 5 borings.

m
4.4Site4: Former IndustrialWastewater IIoldingPond

m
A former IndustrialWastewater Holding Pond was locatednorth of Hangar 3

and west of the existingponds (see Plate I). MonitoringwellsMW-7, MW-8, and

m MW-14 were installedsouth of the pond and wells MW-9, MW-10, MW-II installed

to the north inMay of 1983 (EMCON, 1983a). Well MW-15 was added between MW-

e 8 and MW-14 in November 1983 (EMCON, 1983b). Three down-gradientmonitoring

wellswere installednorthof the pond duringthisinvestigation.

B
Borehole W4-1B, drilledimmediately north of the former pond, penetrated

200 feet of olive-grayto brown fine-grainedalluvium(seeFigure 4-8).Thisboring
im

contained the leastamount (13%) of sand or gravel aquifersof any of the "B" or

"C" seriesboreholesdrilledfor thisinvestigation.Sand aquiferswere encountered

at depths of 35 to 44 feet (elev.-30 to -39),120 to 124 feet (elev.-115 to -119),

129 to 131 feet (elev.-124 to -126),and 193 to 196 feet(elev.-188 to -191);a silty

m gravelaquiferwas penetratedbetween depths174 and 182 feet(elev.-169 to -177).

Several siltbeds of low permeabilitywere found between depthsof 66 to 155 feet

(elev.-61to-150).

Stratigraphiccorrelationsof sediments beneath the site are indicatedon
i

Figures 4-2 and 4-9. These cross sectionsshow the "A" aquiferpinching out on

eitherside of the former pond and the highestcontinuousaquiferbeneath the site

being the "BI" at a depth of about 35 feet.

4.5 Site5: Fuel Farm French Drains

The Fuel Farm French Drain siteislocatedin the triangulararea borderedby
i

Macon Road, Patrol Road and the golf course (see Plate 1). This area was

developed in the interval between air photo nights of 1956 and 1956 and appears

m unchanged sincethat time althoughfueldumping therewas stoppedinthe 1960's.

ID
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Since the expected contaminant at this site is lighterthan water, only

d shallowboringswere completed in the area. A totalof 6 boreholeswere augered.

Each penetrated3 to 5½ feet of expansiveblack siltyclaytopsoil,overlyingolive-

to yellowish-brownsandy clay extending to depths of 30 feet. The sandy clay

contains 10% to 40% fine- to medium-grained sand and low to medium plastic

fines.A 7-foot-thicklayerof siltyclaywas penetratedin boringW5-3A and lenses

of clayey or siltysand were encounteredat depths of 12 to 14½ feet(elev.1½ to -

4)and 16½ to 18 feet (elev.-6 to -8½) inboreholeW5-1A. These sand lenseswhich

constitutethe "A" aquiferare not continuousacrossthe site(seeFigure4-10).

J

4.6Site6: Runway Apron

The Runway Apron disposalsite was located in the area adjacent to the

former apronsnorthand east of Hanger 3. This sitewas paved over in 1979 during
a

enlargement of the apron. EMCON (1983a;1983b) installedmonitoringwellsMW-

6, MW-7, MW-8, MW-14, and MW-15 at the sitein 1983. Wells W6-1A and W6-1B

m were installedhere duringthisinvestigation(seePlateI).

Typicalfine-grainedalluvialsoilswere found to underliethe site(seeFigures

4-2,4-9,and 4-10). As shown on Figure4-11,boringW6-1B penetrated5 siltysand

m aquiferscomprising 38% of the borehole,and separated by siltyand sandy clay

aquitardsof fairlyuniform thickness(5 to II feet).The sand layersare olive-gray

to olive-brownincolor,containingfine-to coarse-grainedsand and commonly 10%
a

to 15% finegravel.

g 4.7Site7: Hangars 2 and 3

m Hazardous waste accumulated in the unpaved area surroundingHangars 2 and

3 and flowed in deck drains to the Marriage Road Ditch (ESA, 1985). Nine

n monitoringwells(MW-I through MW-5, MW-12A and B, MW-13, and MW-20A and B)

have been establishedby EMCON (1983a; 1983b) at thissite;4 additionalwells

(W7-1A, W7-2A, W7-3A, and W7-3B) were developed during thisinvestigation(see

Plate2);gamma ray logswere alsomade of 2 existingwells,MW-12B and MW-20B

(seeAppendix B4).

4
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Logs of borehole W7-3B (see Figure 4-12) reveal a siltyclay sequence with

minor thininterbedsof siltysand and siltto a depth of 80.8 feet (elev.-70.5).The

w olive-brown clayshave low to medium plasticityand contain5% to 10% fine-to

medium-grained sand. Sandy aquifersrange from 2 to 5 in feet thicknessand

constituteonly 14% of the materialpenetrated. The 5 foot inthicknesssiltbed atIII

20 ft. depth (elev.-7 to -12) may alsobe an aquiferof low permeability. Two

black siltyclay layersinthe uppermost 7 feetof theboreholeare similarto topsoil

U found elsewhere at Moffett Fieldand indicatethisarea has been disturbedby past

grading.

ND

A thickbed of gravellysand encounteredat 5.5 feetdepth (elev.-6)inboring

a W7-1A, extended to 30 feet (elev.-19),the totaldepth of the borehole(seeFigure

4-10). This yellowish-brownaquiferis composed of about 70% fine-to coarse-

grainedsand,about 20% finegravel,and about 10% siltand low plasticityfines.AID
few one-foot thick siltyand clayey sand lenseswere encountered below 17 feet

depth. Gravel beds were also logged in borehole MW-12A and MW-12B between

I depths of 15 and 43 feet (elev.-5 to -33 feet)(EMCON, 1983a) and in WI0-2B at

depths of 29 to 35 feet(elev.-13 to -19 feet).These sedimentsprobablyoriginated

in a Holocene distributarychannel. The localizedoccurrence of the rivergravels

suggestsa north-trendingchannel of limitedarealextent that diagonallytraverses

the Hangar 2 and 3 area.i

4.8 Site8: Waste OilTransferArea
M

The Waste Oil Transfer Area, located between Zook Road and McCord

an Avenue (seePlate2)isunderlainby fine-grainedHolocene alluvium. Borehole W8-

1A penetrated30 feetof thismaterialincludingan uppermost 21 feetof sandy clay

i underlainby a sandy aquiferto the totaldepth of the boring(elev.-23). This "At"

aquifer is composed of moderate yellowish-brownfine to coarse-grainedsands,

,, siltyinthe upper 5 feet,then becoming clayeyand containinglessthan 10% gravel

below. The overlyingsandy clay aquitard contains about 20% fine to coarse-

grained sand and grades downward from black to moderate yellowish-brown. Six

auger holesdrilledto two feet depth along the drainageditchforsoilsamples show

the surficialmaterialsrange from clayey gravelto siltyclay,generallydecreasing

ingrainsizeto the east.

4
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4.9 Site 9: Old Fuel Farm

The Old Fuel Farm is located in the block formed by Bushnell Road, Severyns

Avenue, North Akron Road, and McCord Avenue (see Plate 2). The site was

developed on fine-grained Holocene alluvium and is now essentially covered with
m

buildings and paved parking lots. Eight exploratory auger borings were drilled on

this site: six for soil samples, and two for monitoring wells.
I

Sediments underlying the Old Fuel Farm, as shown on Figure 4-13, are

m dominantly gray to brown claysto a minimum depth of 11 feet(elev.8).Below this

depth,and to the totaldepth of exploration(30 feetor elev.-11),thinsand layers

m ranging from I to 2 feet in thicknessbecome common. Good correlationscan be

drawn between siltyclay units,containing10% or lessfine-grainedsand,and sandy

clay layerswith 10% to 40% fine-to coarse-grainedsand. The siltysand layers

that comprise 39% of the materialsbetween depths of II and 30 feetin well W9-

1A and 46% of thosebetween depthsof 18 and 31 feet inwell W9-2A form the "A"

aquiferinthislocation.

4.10Site10: Chase Park Investigation

Volatileorganicchemicals have been identifiedin monitoringwells(seePlate

2) installedin the course of an industry-sponsoredeffortto definea contaminant

plume that apparentlyhas migrated northward intothe Chase Park area from one

or more sourcessouthof Bayshore Freeway (Canonie Environmental,1983; Canonie

Engineers,1985). No source of contaminants isknown in the Chase Park area or

a along any on-base groundwater flowlineupgradientof the Chase Park monitoring

wells. Hydrologic and chemical data alsoindicatean off-sitesource to the south.

m Contaminant levelsare higherin the "B" than in the "A" aquifer.The piezometric

head in the "B" aquifermonitoringwellsishigher than the water levelin the "A"

aquifer,indicatingthat any contaminant migration between these aquifers is

upward. Four boreholeswere drilledduringthisinvestigationon the runway apron

between Chase Park and Hangars 2 and 3 (see Plate I) to determine if con-
a

taminants from the Hangars 2 and 3 area are contributingto the plume at Chase

Park.
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Borehole W10-2B, drilledto a depth of 200 feet (elev.-184),penetrated the

greatest stratigraphicthicknessof this area of investigation(see Figure 4-14).

w About 62% of thisboring was drilledin a low to medium plasticityolive-brownto

bluish-graysiltyclay containing10% to 30% sand and finegravel. Severalsand

m interbedsranging from 2 to 10 feet in thicknessoccur generallybelow 85 feet

depth (elev.-69). These thin aquifersare composed of about 50% fine-grained

e sand,40% to 50% siltto low plasticityfinesand lessthan 10% coarse-grainedsand

and finegravel. A gravellybed in the upper 15 feetof the borehole(elev.+I to -2)

isapparentlypart of the channelgravelsidentifiedinthe Hangars 2 and 3 area (see
I

Figure 4-10). A lower clayey gravel at depths of 30 to 35 feet (elev.-14 to -19)

may be partof an olderchannelsystem in the area.

Borehole W10-1B, drilled142 feet north-northwestof W10-2B, penetrated

m similar materials but contained more siltyclay (77%) and none of the gravelly

sediments (seeFigure 4-15). Correlationsbetween the 2 boreholes are poor but

i suggesta generaldip from W10-2B to WI0-1B of 2° (seeFigure 4-9).

B

4

n

Earth Sciences Associates
4-10



all _,
Soll Analyses

Boring Sample
No. depth, ft. GeologicUnit -_

A1-1 3.04.6 Earth fill to 3.5. Bay mud below • .

6.0-7.5 Bey mud
At-2 6,0-7.5 Bey mud _- . ".

13.0-14.5 Bey mud • .

m A1-3 9.0-10.5 Alluvium (z) __ Salt
A1-4 3.0-4.5 Refute fill F" __ =

9.0-10.5 Refutef_ll _ evaporator ...'.'
Wl .I A 3.0-4.5 Earth fill . ."

Wl-4A:i -:
Wt-2A 10.0-11.5 Beymud __ (abandonedW1-3A 30.0-31.5 Alluvium

W1-4A 3.0-4.5 Refutefill _, '....

"_ :_ .._
al

_k Marsh _-

__1J2 .'.
/ (abandoned) .. .

i "'

_t / .- ."

\ /
/

Earth Fill /
m RefuseFill /

/

O A1-1 WI-IA e
t

II

ill EXPLANATION |
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5. GROUNDWATER AT MOFFETT FIELD

Thirty three new groundwater monitoring wells were developed as part of this

investigation. Each borehole was drilled, logged, and wells installed in such a

m manner as to identify and sample specific aquifers and to seal off others (see

Appendices A, B, and C). Monitoring wells were constructed in the 10 waste

disposal sites previously described in Section _4" of this report and are summarizedm
in Table 5-1. Results of sampling and chemical analyses of the groundwater from

the various wells were used to establish the levels and extent of groundwater
IB

contamination at each site.

m Additional monitoring weUs at Moffett Field supplement the information

developed in this phase of investigation. EMCON (1983a; 1983b) established 23

monitoring wells in the area surrounding Hangars 2 and 3 and to the north.

Presently 22 monitoring wells have been developed in the area between Chase Park

and the runways to investigate groundwater contamination from off-site industrialm
sources (Canonie Engineers, 1985b). Additional wells will be developed in this area
in the future.

Only one private well, No. 24D1, is presently in operation at Moffett Field.

" This 655-foot-deep well is located in the southeastern corner of the NAS and used

for agricultural purposes. Four additional active private wells, as described in

Appendix G, are located on lands adjacent to Moffett Field: well 24D3 is located

north of the intersection of Highways 101 and 237, opposite well 24D1; wells 10Q*

and 10Q03 are located west of Ames Research Center between Stevens Creek andin
Moffett Boulevard; well 10G1 is located between Whisman Slough and the salt

evaporators northwest of Moffett Field. Depths of these irrigation wells range

am from about 200 to 1423 feet. At least 9 other private wells are known to have been

drilled at Moffett Field (see Appendix G) and are now abandoned or inactive.

" Other early private wells, such as those deseribed by Lawson and others (1908),

may have existed at the site and been abandoned without record.

m

As described in previous sections of this report, aquifers in the uppermost 250

feet of sediments underlying Moffett Field comprise an interlensed sequence of
ImP

sands separated by clayey material of low permeability. Sand and local gravel
4

aquifers account for about one quarter of these earth materials. Similar materials

5-I Earth Sciences Associates



I I I l l l i l l I l l l l l I I l

Table5-1

SUMMARY OF MONITORING WELLS INSTALLED FOR MOFFETT FIELDNAS
(AllMeasurementsinFeet)

Topof
Ground Bottom of. Well

Aquifer • Well . Date Surface_ Bottom of Well3_ Well Casing4 _ Casing _ Sand Packed Interval6 _ Screened Interval 7
Monitored" NumberI Installed Elevationz Depth Elevation _ Depth Elevation_ Elevation _ Depth Elevation2 Depth Elevation _

A MW-1 4/13/83 10.8 18.5 -7.7 15.3 -4.46 10.80 8.5 - 18.5 2 -7.7 10.5 - 18.5 0.5 - -7.5

A MW-2 4/13/83 10.6 15.0 -4.4 12.3 -1.68 10.60 4 - 15.0 7 -4.4 9 - 15 1.5 - -4.5

A MW-3 4/13/83 10.1 18.5 -8.4 16.9 -6.75 9.89 6 - 18.5 4 -8.4 8.5 - 18.5 1.5 - -8.5

A MW--4 4/13/83 9.9 16.5 -6.6 15.4 -5.45 9.85 6 16.5 4 -6.6 9.5 - 16.5 0.5 - -6.5

A MW-5 5117183 10.8 25.0 -14.2 24.1 -13.29 10.78 11 25.0 0 - -14.2 15 - 25 -4 - -14

A MW-6 5/17/83 5.8 18.0 -12.4 14.9 -9.26 5.56 8 18.0 -2 -12.4 10 - 18 -4.5 - -12.5

A MW-7 5/17/83 6.1 14.5 -8.4 14.7 -8.57 6.14 7 14.5 -1 -8.4 9.5 - 14.5 -3.5 - -8.5

A MW-8 5/17/83 5.9 20.0 -14.1 6.11 8 20.0 -2 - -14.1 10 - 20. -4 - -14

A MW-9 5/18/83 5.4 21.5 -16.1 19.6 -14.17 5.43 6.5 - 21.5 -1 - -16.1 11.5 - 21.5 -6 - -16

A MW-10 5/18/83 5.1 21.5 -16.4 14.8 -9.73 5.48 8 21.5 -3 - -16.4 11.5 - 21.5 -6.5 - -16.5

A MW-11 5/18/83 4.0 16.5 -12.5 15.0 -10.96 3.97 7 16.5 -3 - -12.5 11.5 - 16.5 -7.5 - -12.5

A MW-13 5/23/83 9.8 16.5 -6.7 13.9 -4.06 9.55 9 - 16.5 1 - -6.7 11.5 - 16.5 -1.5 - -6.5

A MW-15 11/2/83 5.7 21.5 -15.8 18.6 -12.92 5.75 8 - 21.5 -2 - -15.8 11.5 - 21.5 -6 - -16

A MW-16 11/1/83 4.8 21.5 -16.7 19.1 -14.30 4.83 8 - 21.5 -3 - -16.7 11.5 - 21.5 -6.5 - -16.5

A MW-18 11/1/83 0.4 18.0 -17.6 18.0 -17.65 0.39 6 - 18.0 -6 - -17.6 8 - 18 -7.5 - -17.5

A MW-20A 11/2/83 8.3 28.0 -19.7 23.8 -15.52 8.21 7.5- 28.0 1 - -19.7 13 - 28 -4.7- -19.7

A WI-IA 8/23/85 2.7 25.7 -23.0 25.7 -23.0 2.88 13.0 - 25.7 -10.3 - -23.0 15.5 - 25.7 -12.8 - -23.0

A W1-2A 8/23/85 4.4 25.9 -21.5 25.9 -21.5 4.58 13.0 - 25.9 -8.6 - -21.5 15.7 - 25.9 -11.3 - -21.5

A W1-3A 8/22/85 17.3 36.2 -18.9 36.2 -18.9 17.27 24.0 - 36.2 -6.7 - -18.9 26.0 - 36.2 -8.7 - -18.9

A W1-4A 8/29/85 2.8 15.8 -13.0 15.8 -13.0 2.43 7.0 - 15.8 -4.2 - -13.0 9.6 - 15.8 -3.8 - -13.0

A W2-1A 8/21/85 2.7 25.0 -22.3 20.8 -18.12 2.63 5.0 - 25.0 -2.3 - -22.3 9.4 - 19.8 -7.9 - -18.12

A W2-2A 8/15/85 0.6 25.8 -25.2 25.4 -24.78 0.82 10.0 - 25.8 -9.4 - -25.2 15.5 - 25.8 -14.5 - -24.78

A W2-3A 8/22/85 0.2 25.0 -24.8 20.7 -20.51 0.26 8.0 - 25.0 -7.8 - -24.8 10.1 - 20.4 -10.2 - -20.51

A W3-1A 8/14/85 3.2 25.0 -21.8 20.7 -17.52 2.91 5.0 - 25.0 -1.8 - -21.8 10.0 - 19.6 -7.9 - -17.52

A W3-3A 8/14/85 -0.7 20.0 -20.7 18.1 -18.83 -0.75 7.0 - 20.0 -7.7 - -20.7 8.0 - 18.1 -8.7 - -18.83

A W4-2A 8/16/85 4.6 25.0 -20.4 20.6 -15.97 4.33 8.0 - 25.0 -3.4 - -20.4 10.0 - 20.2 -5.8 - -15.97

-
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Table 5-1 (Continued)

Top of
Ground Bottom of. Well

Aquifer1 Well 1 Date Surface2 Bottom ofWell3. Well Casing4 _ Casing5 Sand PackedInterval6 Screened Interval7 n
Monitored Number Installed Elevation Depth Elevation u Depth Elevation s Elevation Depth Elevation 9 Depth Elevation"

A WS-1A 8/16/85 10.3 32.2 -21.9 32.3 -22.01 10.27 18.0 - 32.2 -7.7 - -21.9 22.0 - 32.2 -11.8 - -22.01

A W5-2A 8/19/85 12.8 31.0 -18.2 30.7 -17.93 12.78 17.0 - 31.0 -4.2 - -18.2 20.4 - 30.7 -7.6 - -17.93

A W5-3A 8/19/85 7.8 30.4 -22.6 30.7 -22.94 7.84 18.0 - 30.4 -10.2 - -22.8 20.2 - 30.4 -12.7 - -22.94

A W6-1A 8/20/85 9.8 26.0 -16.2 25.7 -15.93 9.78 13.0 - 26.0 -3.2 - -16.2 14.8 - 25.0 -5.7 - -15.93

A W7-2A 8/28/85 10.9 31.0 -20.1 31.1 -20.22 10.77 18.0 - 31.0 -7.1 - -20.1 20.8 - 31.0 -10.0 - -20.22

A WT-3A 8/21/85 10.4 26.0 -15.6 26.2 -15.84 10.18 13.0 - 26.0 -2.6 - -15.6 16.0 - 26.0 -5.8 - -15.84

A W8-1A 8/27/85 7.4 30.0 -22.6 30.0 -22.61 7.39 18.0 - 30.0 -10.6 - -22.6 19.8 - 30.0 -12.4 - -22.61

A W9-1A 8/29/85 18.9 30.0 -11.1 31.3 -12.42 18.78 18.0 - 30.0 0.9 - -11.1 19.8 - 30.0 -2.2 - -12.42

A W9-2A 8/29/85 19.5 31.0 -11.5 31.5 -11.96 19.46 18.0 - 31.0 1.5 - -11.5 20.8 - 31.0 -1.8 - -11.96

A W10-1A 8/21/85 9.7 30.4 -20.7 29.6 -19.91 9.95 18.0 - 30.4 -8.3 - -20.7 20.0 - 30.3 -9.6 - -19.91

A WI0-2A 8/21/85 15.5 31.0 -15.5 30.2 -14.67 15.71 18.0 - 31.0 -2.5 - -15.5 20.0 - 30.8 -3.9 - -14.67

A1 MW-17A 1111/85 0.6 18.0 -17.4 14.4 -13.77 0.55 8 - 18.0 -7.4- -17.4 8 18 -7.5- -17.5

A1 MW-19 11/7/85 -0.2 21.5 -21.7 17.6 -17.79 -0.17 6 - 21.5 -5.2 - -21.7 11.5 - 21.5 -11.5 - -21.5

A1 W3-2A 8/14/85 -2.0 20.0 -22.0 15.8 -17.80 -2.30 3.5 - 20.0 -5.5 - -22.0 5.2 - 15.4 -7.6 - -17.80

A2 W4-1A 8/16/85 4.6 25.0 -20.4 20.8 -16.19 4.31 8.0 - 25.0 -3.4 - -20.4 10.4 - 20.5 -6.1 - -16.19

A2 WT-IA 8/20/85 11.3 31.0 -19.7 31.0 -19.67 11.33 13.0 - 31.0 -1.7 - -19.7 20.6 - 30.6 -9.4 - -19.67

B MW-12A 5/18/85 10.0 36.5 -26.5 30.8 -20.77 9.73 29 36.5 -19 -26.5 31.5- 36.5 -21.5- -26.5

B MW-12B 5/18/85 I0.0 46.0 -36.0 39.8 -29.80 9.73 37.5- 46.0 -27.5- -36.0 41 - 46 -31 - -36

B W3-2B 8/6/85 -2.2 80.4 -62.6 79.8 -81.98 -2.30 61.0 - 80.4 -63.2 - -82.6 65.0 - 80.2 -66.8 - -81.98

BI MW-14 5/24/85 6.4 41.5 -35.1 38.7 -32.34 6.46 23.5 - 41.5 -17.1 - -35.1 29.5 - 41.5 23 - -35

B1 W4-1B 8/2/85 5.2 50.0 -44.8 49.8 -44.61 5.24 32.3 - 50.0 -27.1 - -44.8 35.0 - 50.0 -29.6 - -44.61

BI W6-1B 8/9/85 5.5 46.3 -40.8 43.4 -37.91 5.57 31.0 - 46.3 -25.5 - -40.8 33.4 - 43.5 -27.8 - -37.91

B2 W3-1B 8/1/85 0.3 79.5 -79.2 78.8 -78.50 0.29 64.4 - 79.5 -64.1 - -79.2 69.0 - 79.0 -68.5 - -78.50

B2 WT-3B 7/31/85 10.4 80.8 -70.4 73.7 -63.34 10.16 61.0 - 80.8 -50.6 - -70.4 63.0 - 73.0 -53.3 - -63.34

B2 W10-1B 8/9/85 9.8 81.3 -71.5 73.0 -63.21 9.77 55.0 - 81.3 -45.2 - -71.5 59.0 - 73.6 -48.6 - -63.21

B2 MW-17B 11/17/85 0.6 79.0 -78.4 71.7 -71.07 0.55 52.5 - 79.0 -51.9 - -78.4 59 - 79 -59.5 - -79.5

B2 MW-20B 11/4/85 8.3 76.5 -68.2 67.8 -59.45 8.27 53 - 76.5 -45 - -68.2 61.5- 76.5 -53 - -68
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Table 5-1 (Continued)

Top of
Ground Bottom of 4 Well

Aquifer • Well 1 Date Surface. Bottom of WeLT3_ Well Casing _ Casing 5 Sand Packed Interval6 . Screened Interval7
Monitored" Number Installed Elevation z Depth Elevation Depth Elevation Elevation Depth .... Elevationu Depth Elevation_

62, B3 W3-36 8/2/85 -0.8 86.4 -87.2 79.6 -80.43 -0.76 56.5 - 86.4 -57.3 - -87.2 59.5 - 79.6 -60.3 - -80.43

B3 W10-2B 8/9/85 15.7 97.0 -81.3 93.3 -77.59 15.69 76.0 - 97.0 .-60.3 - -81.3 78.0 - 93.2 -62.4 - -77.59

C W3-1C 8/5/85 -0.2 250.0 -250.2 223.3 -223.51 -0.21 192.5 - 250.0 -192.7 - -250.2 200.0 - 225.0 -198.5 - -223.51

1Table is ordered by increasing weLTnumber within each aquifer zone. Where known, individual aquifers ere numbered. Downhole geophysical logs are ineluded in this report for all
"B" and "C" boreholes drilled for this investigation plus gamma ray logs of wells MW-12B,MW-17B,and MW-20B.

2Relative to U.S.C. and G.S. Monument Dl122-1967 (see Plate 1) having an elevation of +3.448 feet above mean sea level, based on the National Geodetic Vertical Datum of 1929.

3Lowermost extent of sand pack as indieated on log or well construetion diagram.

4As measured February 11, 1986 except wells of Site 1 which were taken from well construction diagrams. May include sediment accumulated in welL Well MW-8 not measured due
to jammed cap. All monitoring wells constructed from 2-inch-diameter easing. "MW"-series wells use PVC casing; "W"-serieswells use stainless steel casing.

5Surveyed by Sandis and Associates, 1985; see also 2. This elevation used to calculate all other elevations.

6"MW"-series wells were sealed with a bentonite-concrete mixture from the top of the sand pack to the ground surface. "W"-serias wells were sealed with a 1- to 3.5-foot-thick
layer of bentonite at the top of the sand pack, then grouted to the ground surfaee.

7Screened intervals of "MW"-serias wells (EMCON,1983a; 1983b)based on assumption that "slotted" length was placed at bottom of sand pack. Values rounded to nearest 0.5 foot.



presumably extend to the bottom of the groundwater basin more than 1000 feet

_ below the NAS. The water-bearing sediments can be arbitrarily divided into 3

i aquifer systems as established by other investigations in the vicinity. In the area

northeast of the runways, the aquifer systems include: 1) a shallow "A" aquifer

which lies at depths less than 35 feet; 2) the nB" aquifer which extends from depths

of 25 to 130 feet; and 3) the nc" aquifer which lies below a depth of about 130 feet.

Depths of these aquifer systems are similar to those described in the Middlefield-
m

Ellis-Whisman study area to the south. Canonic (1983), for example, describes the

"An zone as generaUy occurring at depths of 15 to 30 feet, the "Bn at 45 to 115

m feet, and the "Cn below about 200 feet. More recently, Canonic (1985b) Hsts nan

monitoring wells installed to depths of 45 feet, nB" wells to depths of 101 feet, and

•, "C" weUs as shaUow as 156 feet to the top of the gravel-packed interval. Harding

Lawson (1985) indicates that the nAn aquifer zone occurs above depths of 45 feet,

the "Bn aquifer zone lies between depths of 50 to 160 feet, and the ncn aquiferm
zone occurs below 200 feet. Iwamura (1980, p. 11) describes "uppern ("An and "Bn)

and "lower n ("C") aquifer zone as being ... "separated by an extensive aquitard in

the interior portion of the basin at depths of 150 to 250 feet in the mid to lower

fan area and 100 to 150 feet in the baylands area." Overlap in the depth (and

elevation) of the aquifer systems is an indication of the interfingering nature of the

sediments and shows the importance of lateral correlations between the various

,, site areas.

Each aquifer system can be further subdivided into individual permeables
units. These are numbered consecutively from top to bottom as shown on Figures

4-2, 4-7, 4-9 and 4-10. The nAN aquifer was divided locaUy into an "AI" and "A2"
I

unit; the "B" aquifer subdivided into nBl" through "B5n units, and at least 3 units

can be subdivided in the upper "Cn aquifer. Individual aquifers were further locally

" subdivided into an upper "an and lower _on portion where clay formed an interbed

within the aquifer (see for example the "B2" aquifer on Figure 4-9). Aquifer

-- designations in this report are based on the stratigraphy shown on cross sections A-

A', B-BT, C-C' (see Figures 4-2, 4-9, and 4-10 respectively). Additional borehole

data should enable this stratigraphy to be directly correlated with the stratigraphm
and aquifer designations of the Middlefield-Ellis-Whisman area to the south and

southwest.

d

IB
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IS

Aquifer units were used in correlations between borings and to place the

Moffett Field stratigraphy into a regional perspective. The dynamic depositional

,ffi environment in the area accounts for the discontinuous, interlensiag nature of

aquifers at the site. The actual degree of interlensing is no doubt greater than

indicated on profiles of this report, where continuity of aquifers appears propor-ss
tional to the number of boreholes. Figure 4-9 for example, shows aquifers below

the "B2" as being more continuous than above, but this is likely to be an artifact of

m having 3 widely spaced deep wells below this horizon and 10 closely spaced wells
above.

IS

Aquifers within the baylands area have been described as locany being

n "leaky" (Iwamura, 1980; Canonie, 1983) or having a "downward hydraulic gradient"

(Harding Lawson, 1985). This is also suggested by saltwater intrusion into lower

aquifers (Iwamura, 1980) and more recently by the presence of chemicals in the "A"m
and upper "B" aquifers (Harding Lawson, 1985; this report, Section 6). Based on

this potential for local leakage, the limited number of we11_ within individual

m aquifers, and the close correspondence of water levels in different aquifers of the

"A" and "B" aquifer zones, the fonowing discussion of groundwater hydrology at

Moffett Field relates to entire aquifer zones rather than individual aquifers. This

in no way implies continuity between individual aquifers within a particular zone

IS nor that monitoring wells should be constructed to sample more than one aquifer.

As of November 1985, 50 monitoring weds have been developed in the "A"is
aquifer at Moffett Field (see Table 5-2). Water level measurements recorded in

the period from October 7 to 24, 1985 ranged from a high elevation of 23.90 feet in

Is well 64A to a low of -5.77 feet in weU W2-2A. Measurements were little changed

from those made 2 months previous or 1 month later, ranging from a maximum

m increase of 4.4 feet in wells MW-12A and MW-12B to a maximum decrease of 0.9

feet in well W10-1A; no change was recorded in 8 of the wells. The water level

m change in weUs established by EMCON (1983a; 1983b) is a consistant decrease of

0.2 to 1.8 feet from 1983 to October 1985 level, although this may be seasonal

rather than a long-term trend. Depth to groundwater in the "A" aquifers rangedm
from 2.8 feet (W3-2A) to 19.9 feet (W1-3A) although some depths are exaggerated

due to placement of flU.
IP

Is
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Table 5-2

GROUNDWATER LEVELS AT MOFFETT FIELD
•= (aLl measurements in feet)

Monitoring Wells InstaLled in the _A" Aquifer:

a Water Level Elevations 3
Ground Depth 2 Aug. Aug. 27- Oct. Nov.

WeLl Location 1 Surface of 21-22, Sept. 18, 7-24, 11-26,
m No_..=. Northing Fasting Elevation Water 198_.._55 1985 198.._5 198_.__5

WI-IA 7,753.44 1,871.26 2.7 5.8 -3.0 -3.0 -3.15 -3.19
n

W1-2A 7,893.43 984.23 4.4 7.3 -2.8 -2.8 -2.91 -2.88

W1-3A 8,299.71 1,279.90 17.3 19.9 -1.9 -1.9 -2.64 -2.58g

W1-4A 8,658.34 1,383.97 2.8 5.3 -2.3 -2.3 -2.51 -2.47

m W2-1A 5,771.74 3,797.58 2.7 6.4 -3.7 -3.7 -3.74 -3.63

W2-2A 6,225.03 3,150.42 0.6 6.4 -6.2 -6.2 -5.77 -5.76
n

W2-3A 6,504.38 3,866.55 0.2 4.7 -4.5 -4.5 -4.49 -4.46

W3-1A 5,806.04 5,004.11 3.2 5.7 -2.5 -2.5 -2.53 -2.42

W3-2A 7,303.27 4,644.72 -2.0 2.8 -4.9 -4.9 -4.78 -4.73

m W3-3A 7,204.10 5,061.86 -0.7 3.9 -4.7 -4.8 -4.63 -4.63

W4-1A 5,259,29 5,011.18 4.6 6.2 -1.7 -1.7 -1.65 -1.52
B

W4-2A 59511.83 5,333.18 4.6 6.3 -3.8 -3.8 -1.74 -1.60

W5-1A 4,320.76 6,689.27 10.3 7.9 2.8 2.8 2.42 2.33
I

W5-2A 4,748.05 6,490.80 12.8 11.5 1.4 1.5 1.25 1.24

m W5-3A 4,830.66 6,733.01 7.8 6.8 1.2 1.1 0.98 1.10

W6-1A 3,948.58 6,184.52 9.8 6.8 3.1 3.1 2.99 3.04
g

W7-1A 2,968.88 5,313.85 11.3 5.4 6.0 6.0 5.93 5.96

W7-2A 3,291.72 5,768.74 10.9 5.4 5.5 5.5 5.47 5.48
J

W7-3A 4,097.16 5,021.95 10.4 9.0 1.5 1.5 1.39 1.51

p W8-1A 3,963.64 815.51 7.4 8.6 -1.2 -1.2 -1.17 -1.09

4 W�-IA 1,667.27 1,789.59 18.9 8.8 10.3 10.3 10.13 10.21

m W�-2A 1,424.93 1,710.50 19.5 8.2 11.4 11.4 11.29 11.38

Earth Sciences Associates
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Table 5-2 (Continued)

Water Level Elevations 3
g Ground Depth 2 Aug. Aug. 27- Oct. Nov.

Well Location 1 Surface of 21-22, Sept. 18, 7-24, 11-26,
No....:. Northing Eastin_ Elevation Water 1985 1985 1985 1985

W10-1A 3,091.81 4,539.37 9.7 5.3 3.5 3.5 4.40 4.52

W10-2A 1,930.97 5,311.21 15.5 4.9 10.4 10.4 10.59 10.62
O

MW-1 5,795.02 3,902.31 10.8 8.1 2.7 2.7 2.68 2.75

m MW-2 3,929.65 5,774.53 10.6 8.0 2.6 2.64

MW-3 4,371.01 5,449.97 10.1 9.5 0.7 0.64 0.66

m MW-4 4,392.99 5,433.28 9.9 9.4 0.5 0.5 0.49 0.53

MW-5 3,518.39 6,081.24 10.8 7.0 4.0 4.0 3.84
w

MW-6 4,802.16 5,591.83 5.6 5.6 0.1 0.2 0.02 0.20

m MW-7 4,875.85 5,373.97 6.1 6.4 -0.4 -0.4 -0.35 -0.15

MW-8 4,777.20 5,206.69 5.9 6.3 -0.4 -0.39

MW-9 5,079.24 4,958.04 5.4 6.8 -1.3 -1.4 -1.41 -1.41

MW-10 5,109.24 5,207.29 5.1 6.3 -1.2 -1.24
Q

MW-11 5,183.82 5,426.55 4.0 5.4 -1.0 -1.0 -1.02 -1.02

MW-13 4,395.87 59384.15 9.8 9.3 0.4 0.48 0.48i

MW-15 4,799.55 5,253.58 5.7 6.0 -0.4 -0.4 -0.35 -0.25

m MW-16 4,763.67 4,241.28 4.8 6.2 -1.6 -1.7 -1.45

MW-17A 6,641.47 5,060.29 0.6 4.7 -4.0 -4.2 -4.07 -4.08
I

MW-18 6,528.34 4,675.11 0.4 4.3 -3.9 -4.0 -3.87 -3.78

MW-19 6,508.26 5,527.85 0.2 3.2 -3.2 -2.8 -3.05

MW-20A 3,608.47 4,729.01 8.3 5.2 3.0 3.0 3.10

m 63A 33.4 10.9 22.5 22.54 22.62

64A 333,300.3 1,549,209.3 32.2 8.6 23.59
D

65A 334,390.6 1,548.698.4 27.4 8.0 19.6 19.44 19.62
d

m
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Table5-2(Continued)

Water LevelElevations3

u Ground Depth 2 Aug. Aug. 27- Oct. Nov.
Well Location I Surface of 21-22, Sept. 18, 7-24, 11-26,
No....:. Northing Easting Elevation Water 198___..55 198.._.55 198_....55 198___.55

m
66A 20.3 5.2 15.3 15.11 15.28

73A 335,168.0 1,549,510.0 21.2 4.5 16.72 16.94
n

74A 334,262.0 1,549,505.0 28.4 8.4 20.03 20.26

a 81A 335,064.0 1,548,889.0 22.1 4.9 17.15 17.23

82A 334,693.0 1,548,317.0 28.7 9.8 18.93 19.01

m
MonitoringWellsInstalledinthe"B"Aquifer:

W3-1B 6,529.92 4,680.66 0.3 2.7 -2.4 -2.5 -2.45 -2.46
im

W3-2B 7,299.12 4,649.89 -2.2 0.8 -3.3 -3.2 -3.01 -2.98

m W3-3B 7,200.86 5,062.22 -0.8 2.1 -3.1 -3.0 -2.91 -2.76

W4-1B 5,066.43 5,128.74 5.2 6.5 -1.3 -1.2 -1.30 -1.11

m_' W6-1B 4,808.81 5,586.08 5.5 5.5 0.1 0.1 0.00 0.16

WT-3B 4,099.30 5,025.02 10.4 8.6 1.9 1.9 1.84 1.93
II

W10-1B 3,098.06 4,546.48 9.8 5.4 4.3 4.3 4.40 4.49

n W10-2B 1,927.91 5,319.71 15.7 4.9 10.7 10.7 10.84 10.82

MW-12A 4,397.55 5,430.43 10.0 9.4 -3.8 -3.9 0.62 0.70

II MW-12B 4,397.55 5,430.43 10.0 9.4 -3.8 -3.9 0.59

MW-14 4,869.83 5,362.22 6.4 6.6 -0.1 -0.24
II

MW-17B 6,640.72 5,069.45 0.6 3.1 -2.6 -2.6 -2.48 -2.53

MW-20B 3,611.10 4,722.71 8.3 5.2 3.1 3.2 3.05II

4B(1) 334,393.9 1,548,699.4 27.4 8.0 19.38 19.44

== 17B(2) 334,364.0 1,548,656.0 28.7 8.6 20.09 20.12

29B(3) 334,374.0 1,548,658.0 28.7 8.9 19.83 19.89
p

45B(2) 28.9 10.0 18.88 18.97

u
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Table 5-2 (Continued)

Water Level Elevations 3
m Gr°und Depth 2 Aug. Aug. 27- Oct. Nov.

Well Location 1 Surface of 21-22, Sept. 18, 7-24, 11-26,
No_...=. Northing Fasting Elevation Water 198...._5 198__..55 198__._5 1985

m
46B(1) 335,071.0 1,548,884.0 22.0 4.7 17.31 17.46

47B(1) 335,174.0 1,549,796.0 21.1 5.1 15.98 16.18u

48B(1) 334,255.0 1,549,508.0 28.5 8.1 20.38 20.52

m 50B(1) 334,690.0 1,548,326.0 28.5 8.9 19.55 19.69

53B(2) 334,259.0 1,549,520.0 28.5 7.1 21.35 21.45

55B(3) 334,695.0 1,548,307.0 28.6 9.9 18.67 17.52

57B(3) 335,177.0 1,549,506.0 21.2 5.5 15.66 15.87
m

58B(3) 334,267.0 1,549,514.0 28.4 7.8 20.64 20.76

m Monitoring Wells Installed in the "C" Aquifer:

W3-1C 6,627.87 5,060.11 -0.2 0.2 -0.2 -0.2 -0.42 - .96

ME-3C 334,366.0 1,548,645.0 28.7 6.4 22.25 22.68

mm

m

am

1 Location coordinates of _WNand _MW"series wells by Sandis and Associates for this
investigation; other coordinates from Canonie Engineers (1985b).

m
2 Depth of groundwater October 7 to 24, 1985.

m 3 Initial measurements to nearest 0.1 foot; subsequent readings measured to 0.01 foot.
Elevations relative to U.S.C.&G.S. Monument Dl122-1967 (see Plate 1) having an
elevation of +3.448 feet above mean sea level based on the National Geodetic
Vertical Datum of 1929. Water level elevations in Middlefield-Ellis-Whisman ares

m from Curran (written commun., 1985; 1986).

P
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The groundwater level in monitoring wells established in the _A" aquifer

shows a consistant northward decrease in elevation as can be seen in Figure 5-1.

The gradient from the Bayshore Freeway to about elev. -1 is 1:230 (vertical to
m

horizontal). North of this line the gradient decreases in slope to less than 1:400.

An apparent trough in the groundwater surface exists in the north runway area

a creating a local southeast-sloping gradient of about 1:780. The cause of this

anomaly is either high water levels in the Site 1 area or low water levels in the W2-

m 2A/W2-3A area. Factors potentially influencing water level fluctuations such as

precipitation, barometric pressure, or seasonal trends (see Harding Lawson, 1986)

would be expected to have a uniform influence in the area and not produce thisD
local variation.

a
Although the contours of Figure 5-1 resemble a cone of depression centered

on the W2-2A area, no pumped well is known to exist in the area. Surface waters

" that collect here are pumped into the Bay via the canal separating the salt

evaporators from the golf course. This should have no effect on groundwater

m levels.

A series of water level measurements was conducted in wells at Sites 1, 2, 3

and 4 to test the hypothesis that tidal fluctuations may effect water levels in the

_A" aquifer zone. Sequential water level readings were made at about 2-hour
I

intervals for a period of 4 hours on November 26, 1985 using a Fisher M-Scope
water level indicator.

m

Water levels and the maximum fluctuation in each well are indicated on

j Table 5-3. With the exception of well W3-1C, water levels remained constant, or

within the range of accuracy of the measuring device, over the period measured.

The 0.14-foot increase in water level in the "C" aquifer zone monitoring well is

peculiar, but not believed to be the result of tidal influences since nearby wells in

the "A" and "B"aquifer did not show a similar change.

The most probable explanation for the apparent trough in the "An aquifer is

m that the water levels at Site 1 are abnormally high due to inflow of Bay water.

These wells were constructed partly within Bay mud deposits while all other "A"

r monitoring wells were established in Holoeene alluvium. Although organic clays of

the Bay mud should act as aquitards, sandy lenses or the basal contact may act asd

a
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Table 5-3
II

WATER LEVELS AT SITES 1, 2, 3, AND 4
ON NOVEMBER26, 1985

a (aU measurements in feet)

Water Level Elevation Maximum
II Well No. 10:00 a.m. 12:00 p.m. 2:00 p.m. Fluctuation

MW-17 A -3.83 -3.84 -3.84 0.01

n
MW-18 -3.54 -3.54 -3.55 0.01

WI-IA -2.96 -2.96 -2.96 0
m

W1-2A -2.66 -2.66 -2.66 0

u W1-4A -2.30 -2.28 -2.28 0.02

W2-1A -3.42 -3.42 -3.41 0.01

m
W2-2A -5.60 -5.60 -5.61 0.01

W2-3A -4.15 -4.16 -4.16 0.01

W3-2A -4.62 -4.62 -4.62 0

m W3-3A -4.40 -4.40 -4.40 0

W4-1A -1.41 -1.41 -1.41 0

n MW-17B -2.29 -2.29 -2.29 0

W3-1B -2.21 -2.21 -2.21 0

W3-2B -1.88 -1.88 -1.88 0

m W3-3B -2.53 -2.53 -2.53 0

W3-1C -1.31 -1.25 -1.17 0.14

m

NOTE: Water levels measured sequeneiaUy in order listed.
a

el'
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conduits to the Bay waters. This connection is further implied by the high

conductance (see Section G, Table 6-4) of groundwater from the Site 1 wells.

m

Figure 5-2 shows groundwater levels measured in monitoring wells located

within the "B" aquifer zone in October 1985. The piezometrie surface in thism
aquifer is very similar to the water level in the "A" aquifer; the gradient is north-

sloping at an inclination of 1:230 to near elev. -1, here decreasing to about 1:1200.

m Close correspondence between the "A" and "B" water level contours of Figures 5-1

and 5-2 suggests that the locally leaky groundwater conditions described elsewhere

m for the groundwater basin may be evident at Moffett Field. With the exception of

areas where the _B" water levels are higher than the "A_ levels such as north of the

-1.0-foot contour on Figure 5-2 and at well 53B(2), the contours generally coincidem
so leakage cannot be precluded.

m
Two monitoring wells at Moffett Field tap the _C" aquifer: W3-1C and ME-

3C. The piezometrie surface in each of these wells (see Table 5-2) is about 2 feet

m higher than in nearby _A" and "B_ aquifer monitoring wells and indicates true

confined conditions within this aquifer. The piezometrie gradient between these

wells is 1:320 as measured in a northeasterly direction. If the piezometric surface

slopes northward similar the MAnand _B_ aquifer surface, the actual gradient would

be steeper than that measured between the 2 wells, probably sloping near them
inclination of the "A" and _B"surface.

m

m

m
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6. CHEMICAL EVALUATION
J

Both soil samples and groundwater samples were collected and analyzed as

m part of the Stage I field investigation. Soil samples were collected from auger

boring and from wells installed during the Stage I study. Groundwater samples

m were collected from wells installed by EMCON Associates in 1983 and from wells

installed during the Confirmation Study (Vertification Step).

Tables 6-1 and 6-2 show the analyses conducted on soil and groundwater

samples. The wells were sampled two to three times at approximately one

m month intervals. The three sampling periods were August Z8 through September

18, October 7 through ZZ, and November 11 through Z1, 1985. Field sampling

m procedures, analytical methods, and quality assurance/quality control procedures

employed during the Stage I study are described in detail in the Quality

o Assurance/Quality Control Manual prepared for this investigation.

The following material describes the results of the chemical analyses on

the soil and on the groundwater samples, Complete analytical results are

provided in four supplemental volumes to this report. A list of volatile organics

m and common names is included in Appendix H of this report. A brief description

of the disposal practices at each site is also provided. This information was

w extracted from the Initial Assessment Study Naval Air Station t Moffett Field t

California (_&S) prepared by the Naval Energy and Environmental Support

am Activity.

6.1 Site 1 - Runway Landfillm

6.1.1 Site Conditions

Site 1 is the landfill located at the northeast end of the runway and was

oR operated from the early 1960% to 1978 to hold refuse, debris, and scrap

equipment. Shops at Moffett Field used the landfill to dispose of hazardous

m materials, including trichloroethene (TCE), toluene, methyl ethyl ketone (MEK),

4

m
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TABLE b-1

v SOILS ANALYSES

m

m Site Locatiem Depth AnalTses
feet pH Metals VO BNA PCB O.Pb

U
1 A1-1 3.0-4.5 X X X X X

6.0-7.5 X X X X X
A1-Z 6.0-7.5 X X X X X

m 13.0-14.5 X X X X X
AI-3 9.0-10.5 X X X X X
AI-4 3.0-4.5 X X X X X

Im 9.0-10.5 X X X X X
WI-IA 3.0-4.5 X X X X X
WI-ZA 10.0-11.5 X X X X X
W1-3A 30.0-31.5 X X X X Xm
W1-4A 3.0-4.5 X X X X X

Z AZ-1 3.0-4.5 X X X X X
m 6.0-7.5 X X X X X

AZ-Z 3.0-4.5 X X X X X
6.0-7.5 X X X X X

AZ-3 3.0-4.5 X X X X X
6.0-7.5 X X X X X

WZ-IA 10.0-11.5 X X X X X
WZ-ZA 5.0-6.5 X X X X X

m WZ-3A 8.0-9.5 X X X X X

3 A3-1 0.0-0.5 X X X X
m A3-Z 0.0-0.5 X X X X

A3-3 0.0-0.5 X X X X
W3-1A 5.5-6.5 X X X X

m W3-1C 4.0-5.5 X X X X
W3-3A 10.0-11.5 X X X X

4 W4-1A 6.0-7.5 X X X X
mm

5 A5-1 3.0-4.5 X X X
6.0-7.5 X X X

m, A5-Z 3.0-4.5 X X X
6.0-7.5 X X X

A5-3 3.0-4.5 X X X

m 6.0-7.5 X X X
W5-1A 10.0-11.5 X X X
W5-ZA 10.0-11.5 X X X
W5-3A 8.0-9.5 X X X

all

mm



T._I_ b--1(Continued)1
s SOILS ANALYSES

g

I Site Location Depth Analyses
feet pH Metals VO BNA PCB O.Pb

1
6 W6-1A 3.0-4.5 X X X X

6.0-7.5 X X X X

1 7 W7-1A 3.0-4.5 X X X X
6.0-7.5 X X X X

W7-ZA 3.0-4.5 X X X X
I 6.0-7.5 X X X X

W7-3A 3.0-4.5 X X X X
6.0-7.5 X X X X

! 8 A8-1 0.5-L0 X X
AS-Z 0.5-Z.0 X X
A8-3 0.5-Z.0 X X

m A8-4 0.5-Z.0 X X
A8-5 0.5-Z.0 X X
A8-6 0.5-Z.0 X X
W8-1A 6.0-7.5 X X X X X

9 Ag-I 3.0-4.5 X X X
6.0-7.5 X X X

1 A9-Z 3.0-4.5 X X X
6.0-7.5 X X X

A9-3 3.0-4.5 X X X
I 6.0-7.5 X X X

A9-4 3.0-4.5 X X X
6.0-7.5 X X X

1 A9-5 3.0-4.5 X X X
6.0-7.5 X X X

A9-6 3.0-4.5 X X X
6.0-7.5 X X X

1 W9-1A 12.0-13.5 X X X
W9-ZA 13.0-14.5 X X X

1

Metals - Priority pollutant metals
VO - Volatile priority pollutants
BNA - Base/neutral and acid extractable priority pollutants

at PCB - Polychlorinated biphenyls
O.Pb - Organic lead

II
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m

\

4 TABLE 6-Z

m GROUNDWATER ANALYSES

Site Loc. No. Analyses
m pH C Metals VO BNA PCB O.Pb NO3 TKN

1 WI-IA 3 X X X X X X X X
WI-ZA 3 X X X X X X X X
W1-3A 3 X X X X X X X X
W1-4A 3 X X X X X X X X

7. WZ-1A 3 X X X X X X X X
WZ-ZA 3 X X X X X X X X

am WZ-3A 3 X X X X X X X X

3 MW-17A 3 X X X X X

B MW-17B 3 X X X X X
MW-18 3 X X X X X
MW-19 Z X X X X X
W3-1A 3 X X X X X

a_, W3-1B 3 X X X X X
W3-1C 3 X X X X X
W3-ZA 3 X X X X X

n W3-ZB 3 X X X X X
W3-3A 3 X X X X X
W3-3B 3 X X X X X

m
4 MW-7 3 X X X X X

MW-9 3 X X X X X
MW-11 3 X X X X X

m MW-15 3 X X X X X
MW-16 Z X X X X X
M4-1A 3 X X X X X

M4--1B 3 X X X X X
M4--ZA 3 X X X X X

5 WS-1A 3 X X X X X
m W5-ZA 3 X X X X X

WS-3A 3 X X X X X

a 6 MW-6 3 X X X X X
M6-1A 3 x x x x x
W6-1B 3 X X X X X

Ill
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TABLE 6-2 (Continued)

4 GROUNDWATER ANALYSES

ms

e,,

Site Loc. lqo. Analyses
pH C Metals VO BNA PCB O.Pb lqO3 TKN

ms

7 MW-I 3 X X X X X

m MW-4 3 X X X X X
MW-5 Z X X X X X
MW-1ZA 3 X X X X X
MW-1ZB Z X X X X X
MW-ZOA Z X X X X X
MW-ZOB Z X X X X X
W7-1A 3 X X X X X

m W7-ZA 3 X X X X X
W7-3A 3 X X X X X
WT-3B 3 X X X X X

ms
8 W8-1A 3 X X X X X X

9 wg-IA 3 X X X X X
wg-ZA 3 X X X X X

10 W10-1A 3 X X X X
m W10-1B 3 X X X X

W10-ZA 3 X X X X
W10-ZB 3 X X X X

C - Conductance
Metals - Priority pollutant metals

am VO - Volatile priority pollutants
BNA - Base/neutral and acid extractable priority pollutants
PCB - Polychlorinated biphenyls
0.Pb - Organic lead
N03 - Nitratenitrogen
TKN - TotalKjeldahlNitrogen

mm

I
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4
paint, solvents, lacquer, and oil. The Public Works paint shop disposed of paint

m and thinners at this site. Each year, the fuel farm sent about one pickup truck

load of used fuel filters, and the electrical shop disposed of a few dozen filters

and some sawdust contaminated with transformer oils possibly containing PCB.m

Assuming the squadrons disposed of five to ten percent of their liquid waste at

the landfill, the total disposal may range from 75,000 to 150,000 gallons of
g

hazardous waste. This site is in the City of Sunnyvale and is on the upgradient

edge of the Leslie Salt Company evaporation ponds in the bay wetlands.
m

6.I.Z Soil Analyses

6.I.Z.I Inorganics

Table 6-3 presents the results of the pH and metals analyses. With the

exception of the shallow sample at AI-I aU pH values were in the range of 7.4 to

9.Z. This range was typical for other sites, pH at AI-1 (3.0 to 4.5 feet) was

slightly lower than at other sites. Metals concentrations in most samples at Site

1 were similar to results at other sites. Compared to other soil samples elevated

levels of lead and zinc were found at AI-4 (9.0 to 10.5 feet).

me

6.I.Z.Z Organics

Several volatile priority pollutants (VO) and other organic compounds were

detected at A1-4 and Wl-IA (Table 6-4). Concentrations were below
g

0.Z9 mg/kg. No other volatiles were detected in soil samples. Base/neutral and

acid extractable (BNA) priority pollutants were detected in four soil samples at

m this site. In AI-Z (6.0 to 7.5 feet), A1-4 (3.0 to 4.5 feet), AI-4 (9.0 to 10.5 feet),

and WI-IA (3.0 to 4.5 feet) several polynuclear aromatic hydrocarbons (PAHs)

m, were detected at or below 0.6 mg/kg. Chlorinated benzenes were detected in

two samples, A1-4 (3.0 to 4.5 feet) and A1-9 (9.0 to 10.5 feet), at or below

0.4 mg/kg. Phthalates were detected in one sample, WI-1A (3.0 to 4.5 feet), at

0.7 to 0.8 mg/kg. Polychlorinated biphenyls were detected at the following

locations:

d

g
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TABLE 6-3

1 - INORGANIC ANALYSES FOR SOILS

AI-I AI-Z AI-3 AI-4 WI-IA WI-ZA WI-3A WI-4A
Parameter 3-4.5 'a 6-7.5' 6-7.5' 13-14.5' 9-I0.5' 3-4.5' 9-I0.5' 3-4.5' I0-II.5' 30-31.5' 3-4.5'

pH 6.4 7.4 8.1 9.Z 8.Z 8.4 8.1 8.8 8.6 8.4 8.4

Silver < 0.5 < 0.5 <0.44 <0.50 < 0.5 <0.49 <0.50 <0.47 <0.47 <0.45 <0.50

Arsenic Z.9 < 1 7 6.9 3.8 8.8 10 15 6.5 14 7.9

Bryllium < 0.4 < 0.4 <0.35 0.Z0 0.4 <0.39 0.40 0.Z8 <0.3? 0.45 0.50

Cadmium < 0.3 < 0.3 <0.Z6 <0.30 0.3 <0.29 Z.1 <0.Z8 <0.Z8 <0.Z7 <0.30

Chromium 33 15 35 39 3Z 31 35 5Z Z5 35 39

Copper 14 3.6 46 18 Z3 Z8 33 34 11 Z5 17

Mercury 0.03 0.03 0.14 0.04 0.09 0.10 0.18 0.078 <0.03 0.06 0.03

Nickel 30 31 50 43 44 48 44 58 56 53 50

Lead < 5 < 5 8.5 < 5 < 5 < 4.9 49 < 4.7 < 4.7 < 4.5 < 5

Antimony <0.15 <0.15 <0.13 <0.15 <0.15 0. Z <0.15 <0.14 0.37 <0.14 0.50

Selenium 1 3 0.88 3 3 3.9 4 0.94 <0.75 3.6 <0.79

ThaLlium <0.54 <0.54 <0.47 <0.53 <0.54 <0.53 <0.54 <0.51 <0.50 <0.46 <0.53

Zinc 36 34 76 37 57 9Z Z60 56 33 45 47

a Depth of sample.
All results in mg/kg except pH in units.



TABLE 6-4

J SITE 1 - VO ANALYSES FOR SOILS

A1-4 A1-4 WI-IA

1 Parameter 3-4.5 'a 9-10.5' 3-4.5'

Priority Pollutants
m

Ethylbenzene (0.009) 0.097
Toluene (0.003) 0.040 (0.00Z

m Trichloroethene 0.0Z2

Nonpriority Pollutants

m,p-Xylenes O.013 O. Z9
o-Xylene (0.005 _ 0.098
cis-l_Z-Dichloroethene 0.011

III

Other Compounds

C6-C 13 alkanes (0.13)
C3-benezenes (0.090)

1 a Depth of sample.

All results in mg/kg.
1

Blanks indicate compound not detected.

Values in ( } are tentative concentrations.ll

ll

g
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4 1. A1-1 at 6.0 to 7.5 feet - 0.1 mg/kg

Z. AI-Z at 6.0 to 7.5 feet - 0.5 mg/kg

3. A1-4 at 9.0 to 10.5 feet - 6.9 mg/kg

11

6.1.3 Groundwater Analyses

am 6.1.3.1 Inorganics

m Tables 6-5 through 6-7 show results of pH, conductance, nitrate nitrogen,

Total Kjeldahl Nitrogen (TKN), and metals. In general, results for the three

m sampling periods were similar, pH in all wells was near neutral. Conductance in

all wells exceeded 50,000 _mhos/cm. Conductance at other sites was typically

below Z,000 _mhos/cm. The high conductance was probably due to salt water
m

intrusion. Nitrate nitrogen was typically below 0.5 rag/l, TKN in the down-

gradient wells was 3 to 15 times higher than in the upgradient well, WI-IA.

All groundwater samples were field filtered for metals. Metals concentra-

tions were similar at all Site 1 wells. There was alsolittle variation between the

three sampling periods. Arsenic showed some variation between the three

sampling periods ranging from 0.005 to 0.0Z3 rag/1. The average concentration

was approximately 0.014 rag/1. Selenium concentrations were much higher

during the first sampling period but dropped below the detection limit of 0.01
In

rag/1 during the latter two sampling periods.

m Some of the highest metals concentrations were observed at Site 1 wells.

Arsenic, metal, lead, and zinc were typically higher at Site 1 wells than at other

sites. Lead, in particular, was I0 to 15 times higher at Site 1 wells.

6.1.3.Z Organics

Table 6-8 shows the VO results for all three sampling periods. Six priority

pollutants and three nonpriority pollutants were detected in Site 1 wells.

Toluene, TCE, and cis-l,Z-dichloroethene were detected the most frequently and

d

m
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TABLE 6-5

SITE I - INORGANIC ANALYSES FOR GROUNDWATERS

m FIRST SAMPLING PERIOD

Parameter WI-IA WI-ZA WI-3A WI-4A

D
pH 7.2 6.9 7.0 6.9

Conductance >50,000 >50,000 >50,000 >50,000am

Nitrate-nitrogen <0.1 <0.1 0.65 <0.I

m TKN 3.6 32 35 38

Silver <0.005 <0.005 <0.005 <0.005

Arsenic 0.005 0.006 0.007 0.005

Beryllium <0.004 <0.004 <0.004 <0.004

Cadmium <0.003 <0.003 <0.003 <0.003

Chromium <0.029 <0.029 <0.0Z9 <0.0Z9

Copper 0.010 <0.007 <0.007 <0.007
I

Mercury 0.0003 <0.0003 <0•0003 <0.0003

Nickel 0.10 0.046 0.057 0.050
B

Lead 0.031 0.0Z6 0.0Z4 0.030

Antimony 0.008 0.009 0.011 0.007

Selenium <0.010 0.090 0.Z4 0.15

Thallium <0•005 <0.005 <0.005 <0.005

Zinc 0.16 0.015 0.11 0.10
g

All results in mg/l except pH in units and conductance in tlmhos/cm.

m

4

g



TABLE 6-6

4 SITE 1 - INORGANIC ANALYSES FOR GROUNDWATERS
SECOND SAMPLING PERIOD

I Parameter WI-IA WI-ZA W1-3A W1-4A

u pH 6.6 6.9 6.8 6.9

Conductance •50,000 >50,000 >50,000 >50,000

Nitrate-nitrogen <0.15 <0.4 <0.4 <0.4

TKN 3 • 3 14 56 4g
am

Silver <0.005 <0.005 <0.005 <0.005

m Arsenic 0.0Z3 0.0Z3 0.0Z3 0.0Z3

Beryllium <0.004 <0.004 < 0.004 <0. 004

m Cadmium <0.003 <0.003 <0.003 <0.003

Chromium <0.0_9 <0.0?9 <0.0%9 <0.0Z9

Copper 0.013 0.008 0.014 <0.007

ms Mercury <0.0003 <0.0003 <0.0003 <0.0003

Nickel 0.024 0.0Z4 0.015 0.0Z6

Lead 0.019 0.019 0.019 0.019

Antimony 0.01g 0.01Z 0.015 0.01Z
mm

Selenium <0.01 <0.01 <0.01 <0.01

Thallium 0.01Z 0.013 0.013 0.013

Zinc 0.037 0.0Z6 0.0%9 0.07Z

m

Allresultsin mg/l except pH inunitsand conductancein _mhos/cm.

m

I



TABLE 6-7

SITE1-INORGANIC ANALYSES FOR GROUNDWATERS
THIRD SAMPUNG PERIOD

ms

a

Parameter WI-IA WI-ZA WI-3A WI-4A

m pH 6.6 6.6 6.8 6.9

Conductance >50,000 >50,000 >50,000 >50,000
m

Nitrate-nitrogen <0.Z0 <0.Z0 <0.Z0 <0.Z0

TKN 4.8 15 15 50

Silver <0.005 0.006 <0.005 0.008

I Arsenic 0.014 0.01Z 0.01Z 0.01Z

Beryllium <0.004 <0.004 <0.004 <0.004
ms

Cadmium <0.003 <0.003 <0.003 <0.003

Chromium <0.0Z9 <0.029 <0.029 <0.0Z9

Copper 0.011 <0.007 <0.007 0.011

•" Mercuzy 0.0003 <0.0003 <0.0003 <0.0003

Nickel 0.053 0.034 0.0Z4 <0.008

ms
Lead 0.0Z6 0.031 0.031 0.0Z8

Antimony 0.006 0.007 0.005 0.008

Selenium <0.01 <0.01 <0.01 <0.01

m Thallium <0.005 <0.005 <0.005 <0.005

Zinc 0.0Z5 0.034 0.0Z3 0.017

a

All results in rag/1 except pH in units and conductance in t_mhos/cm.
Im

mid

lib
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TABLE6-8

SITE1-VO ANALYSESFOR GROUNDWATER

Parameter WI-IA WI-ZA W1-3A

1a Z 3 1 Z 3 1 Z 3

Priority Pollutants

Benzene (0.3) 0.6

Chloroform I 1.3

l,l-Dichloroethene (0. I)

Ethylbenzene (0.4) 0.5

Toluene (0.3_ 0.5 Z.8 6.8

Trichloroethene Z.I Z.7 (0.Z) Z.4 1.3 0.5 (0.Zl

Nonprlority Pollutants

m,p -Xylenes 0.8 0.5 0.9

o-Xylene (0. Z} (0.4

cis -1_ -Dichloroethene 0.5 6.4 0.9 (0.1 }

a Sampling period.
All results in _ g/l.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.



d

at the highest concentrations. Except for toluene (at 6.8 ug/1) and cis-l,Z-

m dichloroethene (at 6.4 ug/1) during one period each, all concentrations were

below 3 ug/1. No VOs were detected at W1-4A during any sampling period, at

It Wl-ZA during the second sampling period, or at W1-3A during the third sampling

period. No BNAs or PCBs were detected in groundwater samples at this site.

W
6.? Site Z - Golf Course Landfill

I
6.Z.1 Site Conditions

m Site Z is a landfilllocatedin the western part of the golfcourse. This

landfillwas inoperationfrom the 1940'sto the early1960's. Littleinformation

m is available on the specific quantities of wastes which were disposed of at this

site, or on the exact location of the landfill. However, all organizations at

Moffett had access to this landfill, and some might have disposed of hazardousI

waste there. Reportedly, this site was used by the same shops and to the same

degree as the more recent runway landfill. A burn pit in the golf course area
m_v

was used for disposal of outdated flares and cartridge-activated devices until

1971. The golf course was constructed by fiUing the area, using soil from off-

m base.

== 6._Z SoilAnalyses

6.Z.Z.1 luorganicsJ

Table 6-9 shows the inorganicanalysesfor soils,pH values were in the
.=

range of 8.7to 9.4which was typicalof allsites.Arsenicconcentrationsforthe

auger boringswere below I ug/land forthe wellswere between 5.8and 15 ug/l.

== The soil concentrations from the well boreholes were typical of other sites while

those from the auger borings were low. All other metal concentrations were

I similar at Site Z locations and typical of other sites.
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TABLE 6-9

SrrE Z - INORGANIC ANALYSES FOR SOILS

Parameter AZ-I A_-Z AZ-3 W2-1A WZ-2A W_-3A
3-4.5' 6-7.5' 3-4.5' 6-7.5' 3-4.5' 6-7.5' I0-I 1.5' 5-6.5' 8-9.5'

pH 8.3 8.7 8.6 8.7 8.6 9.3 8.7 8.7. 8.6

Silver <0.50 <0.49 <0.50 <0.49 <0.48 <0.50 <0.49 <0.45 <0.45

Arsenic < 1 < 1 < 1 < 1 < 1 < 1 5.8 7.3 15

BeryUium <0.40 <0.39 0.40 <0.39 0.38 <0.40 <0.39 <0.36 0.7.7

Cadium <0.30 <0.7.9 <0.30 <0.Z9 0.38 <0.30 <0.7.9 <0.Z7 <0.7.7

Chromium 49 17. 27 17 26 23 35 33 40

Copper 16 5.1 27 15 16 16 29 24 34

Mercury 0.03 0.10 0.03 0.09 0.04 0.06 0.08 0.05 0.11

Nickel 55 40 43 29 54 33 57. 45 59

Lead < 5 < 4.9 < 5 < 4.9 < 4.8 < 5 < 4.9 < 4.5 < 4.5

Antimony <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.14 <0.14 <0.14

Selenium 1 3 Z < 1 Z Z 0.97 0.91 0.91

Thallium <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.52 <0.49 <0.50

Zinc 46 35 40 24 47 27 51 47 64

All results in mg/kg except pH in units.



J 6.Z.Z.Z Organics

II

VOs and BNAs were not detected in the soil samples. PCBs were found at

AZ-Z (6.0 to 7.5 feet) at Z.0 mg/kg.a

6.Z.3 Groundwater Analyses
III

6.Z.3.1 Inorgemics

III

Tables 6-10 through 6-1Z show the inorganic analyses for monitoring wells.

In general, results from the three sampling periods were similar. Conductance in

the two wells nearest the salt evaporator ponds, WZ-ZA and WZ-3A, were

elevated compared with the upgradient well, WZ-1A probably due to salt water
g

intrusion. Concentrations of arsenic, nickel, and zinc were also somewhat higher

in the downgradient wells.
in

6.Z.3.ZOrganics

Table 6-13 shows the VO results. TCE and cis-l,Z-dichloroethene were the

.-- most commonly detected VOs. Several more VOs were detected in WZ-IA during

the second sampling period than during the other two sampling periods. These

compounds included chloroform, l,l-dichloroethane, I, l-dichloroethene,

1,1,l-trichloroethane, and TCE. All of these compounds except TCE were

detected at 0.1 ug/l. TCE was not detected during the first sampling period and
I

no VOs were detected during the last sampling period, but TCE was detected at

7.9 gg/l during the second sampling period. The most consistent results were

observed at WZ-3A. TCE was found at approximately 5 1_g/l and cis-

1,Z-dichloroethene of D.Z ug/l in all samples. No BNAs or PCBs were detected

in groundwater samples even though PCBs were detected in a soil sample.

6.3 Sites 31 4_ 6t and 7 - Marriage Road Ditch_ Former Industrial

Holding Pond_ Runway Apron t and Hangars Z and 3

Sites 3, 4, 6, and 7 are analyzed together because the groundater data

d indicate that the sites interact and quality impacts extend beneath all sites.

6-5
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I TABLE 6-10

,m
SITE Z - INORGANIC ANALYSES FOR GROUNDWATER

FIRST SAMPLING PERIOD

11

m Parameter WZ-1A WZ-ZA WZ-3A

a pH 7.5 7.0 7.4

Conductance 1,590 1,100 13,900

m Nitrate-Nitrogen Z. 3 3.8 0.46

TKN <0.5 <0.5 0.77
II

Silver <0.005 <0 •005 <0.005

Arsenic <0.001 0•005 0.006
mm

Beryltium <0.004 <0.004 <0.004

Cadmium <0.003 <0 •003 <0.003

Chromium <0.0Z9 <0.0Z9 <0.0Z9
im

Copper <0.007 <0.007 <0.007

Mercury <0.0003 0.0005 <0.0003
m

Nickel <0.008 0.0Z4 0.045

a Lead <0.00Z <0.00Z <0.00Z

Antimony <0.00Z 0.0ZZ <0.00Z

m Selenium 0.010 0.010 <0.010

ThaLlium <0.005 <0 • 005 < 0.005

Zinc <0.007 0.071 0.037

g

All results in mg/1 except pH in units and conductance in lamhos/cm.

,4

ml

am



TABLE 6--11

me SITEZ-INORGANICANALYSESFOR GROUNDWATER
SECOND SAMPLINGPERIOD

u

Parameter WZ-I A WZ-ZA WZ-3A

pH 7.3 7.0 7.3
u

Conductance 1,610 10,800 13,000

Nitrate-Nitrogen Z. 0 3.5 <0.15

TKN 0.5 0.7 0.7

" Silver <0. 005 < 0.005 <0.005

Arsenic <0.001 0.019 0.0Z3

Beryllium < 0. 004 <0.004 <0. 004

Cadmium <0.003 <0.003 <0.003

Chromium <0.0Z9 <0.0Z9 <0.0Z9

g Copper 0.0I0 0.007 <0.007

M ercury <0.0003 <0.0003 <0.0003

Nickel <0.008 <0.008 <0.008

Lead <0.00Z <0.00Z 0.00Z

Antimony 0.00Z 0.0Z9 0.0Z3

Selenium 40.01 40.01 40.01

Thallium <0.005 <0.005 0.011

Zinc 0.008 0.039 0.019

All results in rag/1 except pH in units and conductance in tlmhos/cm.

im

d

tl

I



I TABLE 6-12

me SrrEZ - INORGANIC ANALYSES FOR GROUNDWATER
THIRD SAMPLING PERIOD

Parameter WZ-1A WZ-ZA WZ-3A
mm

pH 7.3 7.0 7.4
,me

Conductance l_580 I0,500 1%,800

Nitrate-Nitrogen 0.87 Z.9 <0.Z0
mR

TKN 40.5 40.5 0.8

g Silver <0.005 <0.005 <0.005

Arsenic <0.001 0.018 0.01Z

g
Beryllium <0.004 <0.004 <0.004

Cadmium <0.003 <0.003 <0.003

Chromium <0.0Z9 <0.0Z9 <0.0Z9

-. Copper <0.007 <0.007 <0.007

Mercury <0.0003 0.0003 <0.0003

mm
Nickel <0.008 0.025 0.09Z

Lead <0.00Z <0.00Z <0.00Z
g

Antimony <0.00Z 0.016 0.014

m Selenium 0.0l 0.0Z <0.01

Thallium <0.005 <0.005 <0.005

" Zinc <0.007 <0.007 0.008

I

All results in rag/1 except pH in units and conductance in Umhos/cm.

im

I

mm



i i I i i i i i i i i | i i li i i
l l

TABLE 6-13

SITE 2 - VO ANALYSES FOR GROUNDWATER

Parameter WZ-1A WZ-ZA WZ-3A

Ia Z 3 1 Z 3 1 Z 3

Priorit 7 Pollutants

Chloroform (0.1) 0.5 (0.1 }

1,1-Dichloroethane (0.1 } (0.1) (0.1)

1,1-D ichloro e thene (0.1 )

Toluene (0. Z) (0.1

1,1,1-Tri chl oro e thene (0.1 }

Trichloroethene 7.9 (0.4_ (0.ZJ 6.5 4.8 5.Z

Nonpriorit T Pollutants

cis -1,Z -Dichloroethene (0.2) 2.3 (0.2) (0.1} (0.2}

a Sampling period.
All results in _ g/1.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.



6.3.1 Site Conditions
m

6.3.1.1 Site 3 - Marriage Road Ditch

m

Marriage Road Ditch begins at the intersection of Marriage Road and

Macon Road and is graded so that water flows toward the dike at the northernm

boundary of Moffett Field where water is pumped into Guadalupe Slough. An

estimated 150,000 to 7Z0,000 gallons of mixed hazardous waste containing waste
am

oils, solvents, fuels, detergents, paints, paint strippers, and hydraulic fluids were

disposed in storm drains in and around Hangars 1, Z, and 3 from the 1940's to the

m 1970's.The storm drainsflowed toMarriage Road Ditch.

=' 6.3.1.2 Site 4 - Former Industrial Wastewater Holding Pond

The former industrial wastewater holding ponds northeast of Hangar 3 weremm

unlined and received about 15 million gallons of wastewater from aircraft

washing, ground support equipment maintenance, and Hangars Z and 3 from 1968
m_v

to 1978. The wastewater was held in the ponds, treated, and discharged to the

sanitary sewers. As much as 35,000 gallons of toluene, MEK, dry cleaning

m solvent,paint sludge,freon 113, TCE, trichloroethane,carbon remover, paint

stripper,ethylene glycol,fuel,and oilmay have been dischargedto the ponds

== directly and in the wastewater. The industrial wastewater treatment ponds have

been moved to an adjacent area to the east and some of the area has been paved.

The ponds were probably deep enough to penetrate the saturated zone of groundn

water. Water in the "A" aquifer may flow into Marriage Road Ditch and be

pumped into Guadalupe Slough.
am

6.3.1.3 Site 6 - Runway Apron

Site 6 is the area surrounding the runway apron north and east of Hangar 3.

== The runway apron of Hangar 3 was enlarged in late 1979, covering an area

formerly used for disposal of waste from aircraft maintenance, which included

== solvents, oils, fuels, paints, and paint strippers from the 1940's to the 1970's.

am

6-6
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,_ The volume of hazardous waste disposed at this site has been estimated to be

a IZ0,000 to 600,000 gallons. Chlorinated solvents disposed at this site are the

pollutants of greatest concern.

m
6.3.1.4 Site 7 -Hangars Z and 3

m Site 7 is the area surrounding Hangars Z and 3 on the eastern sides of the

runways. Construction of Hangars Z and 3 was completed in 194Z. The deck

m drains in and around Hangars Z and 3 flowed to Marriage Road Ditch from the

early 1940's to 1978. Unpaved areas at each corner of Hangars Z and 3 were used

to dispose of an estimated 1Z0,000 to 600,000 gallons of hazardous wastem

including paints, paint strippers, oils, solvents, fuels, and hydraulic fuels. An

Aircraft Intermediate Maintanance Department power plant shop formerly
J

located at the northeast corner of Hangar 3 disposed of chlorinated solvents,

including TCE, down deck drains and on unpaved areas around Hangar 3.

" Chlorinated solvents such as TCE and other compounds have been detected in

ground water samples from monitoring wells to the north and east of Hangar 3.

6.3.2 Soil Analyses

6.3.Z.1 Inorganics

m
Table 6-14 shows the inorganic results from soil samples. All pH values

were similar and typical of other sites as were most metals concentrations.

i Elevated levels of cadmium, lead, and zinc were observed in A3-1 through A3-3.

These soils are the sediments in the bottom of the ditch. Concentrations of the

three metals were highest in A3-1, the upstream sample point, and lowest in A3-

3, the downstream sample point. It appears that metals associated with

suspended matter settled out in the ditch with the highest loads settling out in

the upstream reaches.

i,m
Soil samples from auger borings in Marriage Road Ditch were analyzed by

the Waste Extraction Test (California Administrative Code, Title ZZ, Division 4,

6-7

g
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TABLE 6-14

STIES 3t 4, 6, AND 7 - INORGANIC
ANALYSES FOR SOILS

A3-1 A3-Z A3-3 W3-1A W3-1C W3-3A W4-1A
Parameter 0-.5 'a 0-.5' 0-.5' 5.5-6.5' 4-5.5' 10-11.5' 3-4.5' 6-7.5'

pH 8.0 7.8 8.0 8.3 8.4 7.8 9.0 8.3

Silver 0.64 1 <0.48 <0.48 <0.49 0.46 <0.49 <0.50

Arsenic Z.7 1.8 5.7 8.6 <1 16 11 6.9

Beryllium <0.36 <0.36 <0.38 <0.38 0.78 <0.37 <0.39 <0.40

Cadmium 9.5 9 6 <0. Z9 <0.39 <0.Z8 <0.Z9 <0.30

Chromium 47 74 34 43 33 48 41 3Z

Copper 3Z 46 31 Z9 Z4 44 Z6 Z7

Mercury 0.09 0.1Z 0.04 0.05 0.06 0.07 0.03 0.08

Nickel Z9 Z9 41 59 51 79 57 57

Lead ZZ0 ZZ0 51 <4.8 <4.9 <4.6 <4.9 <5.0

Antimony 0.Z7 <0.14 <0.14 <0.14 <0.15 <0.14 <0.14 <0.15

Selenium 3.6 Z.7 I.9 1.9 Z <.74 Z.9 3.0

Thallium <0.49 <0.49 <0.51 <0.51 <0.54 <0.50 <0.5Z <0.53

Zinc ZOO ZOO 110 48 4Z 75 5Z 55

a Depth of sample.
All results in mg/kg except pH in units.
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TABLE 6-14 (Continued}

SITES 3, 4_ 6, AND 7 - INORGANIC
ANALYSES FOR SOILS

W6-1A WY-IA WY-ZA W7-3A

Parameter 3-4.5 'a 6-7.5' 3-4.5' 6-7.5' 3-4.5' 6-7.5' 3-4.5' 6-7.5'

pH 8.1 8.0 8.3 8.Z 8.8 8.5 8.0 7.9

Silver <0.48 c0.46 <0.48 <0.50 <0.48 <0.46 <0.50 c0.48

Arsenic 11 7.4 4.8 Z. 0 16 16 7.9 7.7

Beryllium 0.67 <0.37 <0.38 0.40 <0.38 0.83 0.30 <0.38

Cadmium <0. Z9 <0. Z8 <0. Z9 <0.30 <0. Z9 <0. Z8 <0 • 30 <0. Z9

Chromium 40 35 3Z 19 51 48 46 41

Copper 30 Z5 ZO 1Z 3Z 35 Z8 29

M ercury O.06 O.08 O. 08 <0 • 03 <O. 03 O.05 0.06 <O.03

Nickel 61 56 43 Zl 68 69 60 51

Lead <4.8 <4.6 <4.8 <5.0 17 <4.6 c5 Z7

Antimony <0.14 <0.14 <0.14 <0.15 <0.14 <0.14 <0.15 <0.14

Selenium 0.96 0.9Z Z.8 <0.79 <0.77 1.8 0.99 1.9

ThaLlium <0.5Z <0.50 <0.51 <0.53 <0.5Z <0.50 <0.53 <0.5Z

Zinc 53 46 35 Z9 57 60 48 45

a Depth of sample.
All results in mg/kg except pH in units.
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Chapter 309 Article 119 Section 66700) to determine whether the soils would be

m classified as hazardous wastes and to estimate potential soluble concentrations.

These results are presented in Table 6-15 and indicate that soils were below both

nan total and soluble concentrations for designation as a hazardous waste.

6.3.Z.Z Organics

Table 6-16 shows the results of VO analyses. VOs were detected in several
a

samples from Site 3 and in one sample from Site 4 but not at Sites 6 or 7. VOs

did not demonstrate the same behavior as metals in ditch soil samples.

m Concentrations were higher in the two downstream samples. No VOs were

detected in A3-1. Both solvent-related (chlorinated volatiles) and fuel related

a (alkanes and benzenes) organics were detected in these samples. Concentrations

were generally less than 0.05 mgfkg.

I

Table 6-17 shows the soil results from samples collected by EMCON

Associates during well installation in 1983. Volatiles were detected in most

samples. The only exceptions were MW-16, -I?A, -18, and -ZOB. The largest

number of compounds and the highest concentrations were detected in soils from

i wells on the northeasterly side of Hangars Z and 3. At most sites concentrations

were below 0.5 mg/kg as was noted for soil samples collected at these sites

a during the Confirmation Study (Verification Step).

i BNAs were detected in two soil samples from the Confirmation Study

(Verification Step). At A3-Z (0. to 0.5 feet deep) several PAHs were detected at

concentrations at or below 0.5 mg/kg. At WT-1A (3.0 to 4.5 feet) di-n-butyl
J

phthalate was detected at 1.Z mg/kg.

i

i



"" TABLE 6.--15

srrEs 3, 4,6, AND 7 -

m SOLUBLE METALS CONCENTRATIONS IN SOILS

m

A3-I A3-Z
Total Soluble Total Soluble

m Parameter (mg/kg) a (mg/1}b (mg/kgja (mg/1)

Camium 9.5 0.17 9 0.13

Chromium 47 0.33 74 0. Z8

Lead ZZ0 Z.4 ZZ0 Z. 8
m

Zinc ZOO Z.? ZOO 3. I

a From Table 6-14.

b Based on California Waste Extraction Test.

m

g

g

m

m

m

o

m

G



TABLE 6-16

_ srrEs 3, 4, 6, AND 7 - VO ANALYSES FOR SOILS

a A3-2 A3-3 W3-1A W4-1A
Parameter 0-0.5'a 0-0.5' 5.5-6.5' 3-4.5' 6-7.5'

IP Priority Pollutants

Benzene (0.007) (0. 001 )
m

1,1-Dichloroethane (0.001

Tet rachloroethene (0.00Z )W

Toluene (0.00Z) (0.00l) (0.001 )

m Trid_loroethene (0. 007 )

trans -1,Z-Dichloroe thene (0.003)
n

NonpriorityPollutants

m,p - Xylenes (0.004) (0.003)

m cis -1,2 Dichlroethene (0. 0051

g
Other Compounds

C6-C 10 Cyclic Alkanes (0. 038 )
J

C6-C 10 Alkanes (0.010 )

am C8-C 10 Alkanes (0.033)

C9-C 13 Alkanes 0.46

C 3-Benz enes (0.019 )

D

a Depth of sample.
All results in mg/kg.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.

J
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TABL_ 6-17

%'0ANALYSES FOR SOILS FROM EXISTING WELLS

MM- MM- MW- MM- MM- MM- MW- MW-
Parameter MM-I MM-Z _-3 MM-4 MM-5 MW-6 MM-7 MM-8 MM-9 10 ll 13 14 14 17B Z0A Z0A

5' 5' 5' S' 5' 6.5' 5' 5' 5' 5' 5' 5' S' 30' 35' 5' 10'

Benzene 0.002 0.001 0.004

Methyl Chloride 0.009 0.01Z

Methylene Chloride 0.015 0.016 0.0Z5 0.048

Tetrachloroe thene 0.008 0.003 0.007. 0.004

Toluene 0.011 0.034 0.035 0.033 0.013 0.040 0.005 0.006 0.004 0.008 0.050 0.0Z3 0.10 0.0Z5 0.1Z?

Trichloroethene 0.7.3 0.004 0.005 0.014 0.00Z

trans- 1,Z-Dichloroethene 0.005 0.007 0.010

All results in mg/kg.

Source: EMCON Associates, Phase H andre Hydrogeologic Investigation

Moffett Field Naval Air Station

Sunnyvale, California

June 1983

EMCON Associates,PhaseIV and V HydrogeoloEicInvestigation

Moffett Field Naval Air Station

Sunnyvale, California

December 1983
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6.3.3GroundwaterAnalyses
all

6.3.3.1 Inorganics

i

Results of inorganic analyses are shown in Tables 6-18 through 6-Z0. pH

values for the "A" aquifer wells were typically 7.3 and for the "B" and "C"

aquifer wells were 8.0. For most wells conductance in the "A" aquifer ranged

from 1000 to 1800 IJmhos/cm. In the "B" and "C" aquifer wells conductance
m

ranged from 400 to 1300 _mhos/cm. These values are typical of wells at other

sites.

ConductancewashighatseveralwellsincludingW3-ZA,W3-3A,MW-17A,

MW-18, and MW-19. At SiteZ conductance was high inWZ-ZA and WZ-3A and at

Site I in allwells. These wellsare closestto the northerlyboundary of Moffett

Fieldwhich isadjacentto saltevaporationponds. The high conductance levelse

are probablydue to saltwater intrusionintothe "A" aquifer.

Metals concentrationswere generally near or below detection limits.

There was some variationfrom one sampling periodto the next. This was most

I apparent for zinc. However, metals concentrations were similar for most wells

and were typical of wells at other sites.

m

6.3.3.ZOrganics

a

Results of VO analyses are shown in Tables 6-Z1 through 6-Z3. A wide

varietyof volatileswere detected inthe "A" aquiferwellsat Sites3,4, 6, and 7.
m

The predominant compounds are the chlorinatedvolatilesindicatingsolventsand

degreasersas the sourceratherthan fuels.Wellswith the highestconcentrations

m include W3-1A, W4-1A, W4-ZA, MW-I_ MW-3, MW--4, MW-7, MW-9, MW-IZA,

MW-13, and MW-15. These wells are alllocated at or downgradient from the

lid northeasterly side of Hangars Z and 3. The highest concentrations were observed

in MW-3, MW-4, and MW-12A which are at the northeasterly corner of the

hangars. Of the Z5 volatiles detected at Sites 3, 4, 6, and 7, wells MW-3, MW-4,

d

6-9
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TABLE 6-18

SITES 3, 4, 6 AND 7 - INOROAI¢IC ANALYSE FOR GROUNDWA_
FIRST SAMPLING PERIOD

Pm'ameter W3--IA W3--IB W3-1C W3--ZA W3-2B W3-3A W3-3B W4--IA W4-1B W4--ZA

pH 7.Z 8.1 8.3 7.0 8.2 7.0 8.8 7.Z 7.4 7.2

Conductance 1,310 667 431 16,600 815 9,800 I,II0 1,340 679 1,380

Silver <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

A_enlc <0.001 <0.001 0.012 0.005 0.003 0.004 0.00! <0.001 <0.001 <0.001

Beryllium <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

Cadmium <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Chromium <0.029 <0.029 <0.029 <0.029 <0.029 <0.0Z9 <0.029 <0.0Z9 <0.029 <0.0Z9

Copper <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 0.008

Mercury <0.0003 0.0007 <0.0003 <0.0003 <0.0003 <0.0003 0.0004 <0.0003 0.0003 <0.0003

Nickel 0.014 <0.008 <0.008 0.0IZ <0.008 0.14 <0.008 0.013 <0.008 <0.008

Lead <0.00Z <0.002 <0.00Z <0.002 <0.002 <0.00Z <0.00Z <0.002 <0.00Z <0.00Z

Antimony <0.00Z <0.002 <0.00Z 0.011 0.003 0.010 0.005 <0.002 <0.00Z <0.00Z

Selenium <0.010 <0.010 <0.010 0.020 <0.10 <0.010 <0.010 <0.010 <0.010 <0.010

Thallium <0.005 <0.005 <9.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc <0.007 <0.007 <0.007 0.018 <0.007 0.066 <0.007 <0.007 <0.007 0.049

All results In ug/lexcept pH In tmlts snd conductance In umhos/cm.
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TABLE 6--18 (Continued}

srrEs 3, 4_ 6 AND 7 - INORGANIC ANALYSES FOR GROUNDWATER
FIRST SAMPLING PERIOD

Parameter W6-1A W6--IB MT-IA Ir/-ZA WT-3A M7-3B MW-I MW-4 MW-S IVIW-6 MW-7 MM-9

pH 7.3 7.6 7.5 7.3 7.Z 8.6 7.Z 6.9 7.3 7.Z 7.3 7.Z

Conductance 1,440 1,130 1,030 1,050 1,440 489 1,Z90 1,350 1,430 1,330 1,260 1,400

Silver <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0_005 <0.005 <0.005

A_enic <0.001 <0.001 <0.001 <0.001 <0.001 0.00Z <0.001 0.008 <0.001 <0.001 <0.001 <0.001

BeryUium <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

Cadmium <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Chromium <0.029 <0.029 <0.029 <0.029 <0.029 <0.0Z9 <0.029 <0.029 <0.029 <0.029 <0.029 <0.0Z9

Copper <0.007 0.034 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007

Mercury <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003

Nickel <0.008 <0.008 0.0Z7 0.01Z <0.008 <0.008 <0.008 0.011 <0.008 <0.008 0.009 <0.008

Lead <0.002 <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z

Antimony 0.00Z <0.00Z 0.005 0.005 0.00Z <0.00Z <0.00Z <0.00Z 0.00Z <0.00Z <0.00Z <0.00Z

Selenium 0.010 <0.010 <0.010 <0.010 0.0Z0 0.010 <0.010 0.0Z0 <0.010 <0.010 <0.010 0.010

Thallium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc 0.010 0.010 0.064 0.013 0.008 0.014 <0.007 0.007 0.0Z0 <0.007 0.009 <0.007

All restdts in ug/l except pH in units and conductance in umhos/cm.



! | ! | | | | | | J | ti | | | • | n

TABLE 6-18 IContinued)

SITES 3, 4_ 6 AND T - INORGANIC ANALYSES FOR GROUNDWATER
FIRST SAMPLING PERIOD

Parameter MW-II MW-IZA MW-IZB MW-I5 MW-16 MW-17A MW-17B MW-18 MW-19 MW-ZOA MW-ZOB

PH 7.3 7.3 7.7 7.Z 8.6 7.0 7.8 7.7 7.3 7.Z 7.9

Conductance 1,3Z0 I,Z60 986 I,ZS0 l_SZ0 2,440 50Z 5,490 39790 I,TZ0 493

SHver <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

A_enic <0.001 0.00Z <0.001 <0.001 <0.001 0.00Z <0.001 <0.001 <0.00! <0.001 <0.001

Ber_lium <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

Cadmium 0.003 <0.003 <0.003 0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.004

Chromium <O.OZ9 <O.OZ9 <O.OZ9 <O.OZ9 <O.OZ9 <O.OZ9 <O.OZ9 <O.OZ9 <O.OZ9 <O.OZ9 <O.OZ9

Copper <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 0.010 <0.007

Mercury <0.0003 <0.0003 <0.0003 <0.0003 0.0008 <0.0003 <0.0003 0.0005 0.0005 <0.0003 <0.0003

Nickel <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008

Lead <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z

Antimony <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z 0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.002

Selenium 0.010 <0.010 <0.010 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Thallium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc 0.010 <0.007 <0.007 <0.007 <0.007 0.015 0.017 <0.007 <0.007 0.046 <0.007

All results in og/l except pH in units and conductance in umhos/cm.
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TABLE 6--19

SITES 3, 4, 6 AND 7 - INORGANIC ANALYSES FOR GROUNDWA_
SECOND SAMPLING PERIOD

P_rameter 1Y3-1A IY3-1B I_L-IC W3-ZA W3_ZB W3-3A W3-3B W4-1A W4-1B W4-ZA

pH 7.2 8.1 8.3 7.3 7.9 7.0 8.Z 7.Z 8.4 7.Z

Conductance 1,ZT0 50Z 419 17,Z00 778 9,500 863 1,330 1,060 1,380

SUrer <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

A_enic <0.001 <0.001 0.005 0.0Z4 0.00Z <0.001 0.003 <0.001 <0.001 <0.001

Beryllium <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

Cadmium <0.003 0.007 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.006

Chromium <0.0Z9 <0.019 <0.0Z9 0.059 <0.0Z9 <0.0Z9 <0.0Z9 <0.0Z9 <0.0Z9 <0.0Z9

Copper <0.007 <0.007 <0.007 0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007

Mercury <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0003 <0.0003 <0.0003 <0.0003

Nickel 0.009 <0.008 <0.008 0.019 0.014 0.037 0.016 <0.008 <0.008 <0.008

Lead <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z

Antimony 0.00Z <0.00Z <0.00Z 0.0Z6 <0.00Z 0.030 <0.00Z <0.00Z <0.00Z <0.00Z

Selemium O.OZ <0.01 <0.01 0.03 O.OZ <0.01 O.OZ 0.01 0.01 O.OZ

Thallium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc <0.007 0.19 <0.007 0.021 <0.007 0.039 0.009 <0.007 <0.007 <0.007

All results in Pg/l except pH in units and conductance in umhos/cm.
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TABT.JR0-|q (Continued)

srrEs 3, 4, 6 AND 7 - INORGANIC ANALYSES FOR GROUNDWATERS
SECOND SAMPLING PERIOD

Parameter W6-1A W6-1B lr/-1A Ir/-ZA W7-3A WT-3B MW-I MW-4 MW-5 MW-6 MW-7 MW-9

pH 7.3 7.6 7.4 7.3 7.Z 8.5 7.1 6.9 7.3 7.2 7.3 7.Z

Conductance 1,470 1,330 l, 070 1,100 1,470 510 1,300 1,330 1,420 1,350 1,270 1,470

Silver <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Arsenic <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 0.008 <0.001 <0.001 <0.001 <0.00!

Beryllium <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

Cadmium <0.003 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Chromium <0.029 <0.029 <0.029 <0.029 <0.029 <0.029 <0.029 <0.029 0.056 <0.029 <0.029 <0.029

Copper <0.007 0.008 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007

Mercury 0.0011 0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0003 <0.0003

Nickel <0.008 0.011 <0.008 <0.008 <0.008 <0.008 <0.008 0.010 <0.008 <0.008 <0.008 0.008

Lead <0.00Z <0.00Z <0.002 <0.00Z <0.002 <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.002 <0.002

Antimony 0.004 0.003 0.006 0.010 0.002 0.003 0.004 0.002 0.004 0.003 <0.00_ <0.002

Selenium <0.01 <0.0! <0.01 <0.01 0.01 <0.01 0.01 <0.01 0.01 0.0! 0.0Z 0.01

Thallium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc <0.007 0.049 <0.007 0.007 0.012 <0.007 0.009 0.008 0.012 0.008 <0.007 0.008

All results in Og/l except pH in units and conductance in umhos/cm.
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TABLE 6-19 ((_ontimzed!

SITES 3, 4, 6 AND 7 - INORGANIC ANALYSES FOR GROUNDWATERS
SECOND SAMPLING PERIOD

Parameter MM-II IVIW-IZA MW-IZB MM-15 MW-16 MW-17A MW-17B MW-18 MM-19 IVIW-ZOA MM-ZOB

pH 7.3 7.4 8.0 7.Z 7.9 7.1 8.1 7.8 7.1 7.0 7.8

Conductance 1,330 1,260 974 1,180 1,570 4,470 467 5,050 3,770 1,810 505

SUrer <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

A_enic <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Beryllium <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

Cadmium <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Chromium <0.0Z9 <0.029 <0.0Z9 <0.0Z9 <0.0Z9 <0.029 <0.029 <0.029 <0.029 <0.0Z9 <0.0Z9

Copper <0.007 <0.007 <0.007 <0.007 <0.007 0.010 <0.007 <0.007 <0.007 <0.007 <0.007

Mercury <0.0003 <0.0003 <0.0003 <0.0003 0.0004 <0.0003 <0.0003 <0.0003 0.0003 <0.0003 <0.0003

Nickel <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 0.014 <0.008 0.019 <0.008

Lead <0.002 <0.002 <0.00Z <0.00Z <0.002 <0.00Z <0.00Z <0.00Z <0.00_ <0.00Z <0.00Z

Antimony <0.00Z 0.003 0.005 <0.00Z 0.00Z 0,002 <0.002 0.00Z 0.003 0.003 0.003

Selenium 0.01 0.01 0.01 0.0Z <0.01 0.01 <0.01 <0.01 0.0Z <0.01 <0.01

ThaHium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc 0.011 <0.007 <0.007 <0.007 <0.007 0.008 <0.007 <0.007 <0.007 0.007 <0.007

All results in og/l except pH in units and conductance in umhos/cm.
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TABLE b--ZO

SITES3,4,6AND 7-INORGANIC ANALYSES FOR GROUNDWATERS
THIRD SAMPLING PERIOD

Parameter W3--IA W3--IB M3-1C W3--ZA M3--ZB W3-3A W3-3B M4-1A W4-1B W4-ZA

pH 7.Z 8.1 8.4 7.Z 7.6 7.0 8.0 7.Z 8.4 7.Z

Conductance 1,290 503 413 17,100 714 9,130 694 1,310 1,060 1,380

Silver <0.005 <0.005 <0.005 <0.005 <0•005 <0.005 <0.005 <0.00S <0.005 <0.005

Arsenic <0.001 0.003 0.005 0.010 0.003 0.009 0.004 <0.001 0.001 <0.001

Beryllium 0.005 <0.004 <0.004 <0. 004 <0.004 <0.004 <0.004 <0. 004 <0.004 <0.004

Cadmium <0.003 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Chromium <0.029 <0.029 <0.029 <0.029 <0.029 <0.0Z9 <0.029 <0.029 <0.0Z9 <0.029

Copper 0.009 <0.007 <0.007 0.007 <0.007 0.008 <0.007 <0,007 <0.007 0.01Z

Mercury 0.0004 <0.0003 0.0003 <0.0003 <0.0003 0.0005 <0.0003 <0.0003 0.0005 0.0004

Nickel <0.008 <0.008 <0.008 <0.008 <0 • 008 0.043 <0.008 <0.008 <0.008 <0.008

Lead <0.002 <0.002 <0.002 <0.002 <0.00Z <0.002 <0.00Z <0.00Z <0.00Z <0.00Z

Antimony 0.007 <0.002 0.008 0.011 0.009 0.00Z 0.003 0.004 <0.00Z 0.00Z

Selenium 0.0Z <0.01 0.0Z 0.04 0.0Z 0.0Z <0.01 0.0Z 0.01 0.0Z

Thallium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc <0.007 0.092 <0.007 <0.007 <0 • 007 0.010 <0.007 0.007 <0.007 <0.007

All results in ug/l except pH in units and conductance in umhos/cm.
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TABLE 6-Z0 (Continued)

SYTES3, 4, 6AND 7 -INORGANIC ANALYSES FOR GROUNDWATERS
THIRD SAMI_LI_IGPERIOD

Psrameter W6--IA W6--IB MT-IA IF/-ZA MT-3A MT-3B MW-I MM-3 MM--4 MM-6

pH 7.3 7.5 7.4 7.4 7.Z 8.Z 7.1 7.4 7.Z 7.Z

Conductance 1,470 I, Z00 1,020 1,070 1,4Z0 490 1,300 1,300 1,3Z0 I, 320

Silver <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Arsenic <0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001 0.007 <0.001

Beryllium <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

Cadmium <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Chromium <0.0Z9 <0.029 <0.0Z9 <0.0Z9 <0.0Z9 <0.0Z9 <0.0Z9 <0.0Z9 <0.0Z9 <0.0Z9

Copper 0.010 0.008 <0.007 <0.007 0.018 <0.007 <0.007 0.014 0.008 <0.007

Mercury <0.0003 0.0003 <0.0003 0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0003

Nickel <0.008 <0.008 <0.008 0.019 <0.008 <0.008 <0.008 0.0Z3 <0.008 <0.008

Lead <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z <0.00Z

Antimon 7 0.005 0.00Z 0.006 0.007 <0.00Z <0.00Z 0.00Z 0.00Z 0.005 0.005

Selenium 0.0Z 0.0Z 0.03 0.0Z 0.0Z <0.01 0.03 0.0Z 0.01 0.03

Thallium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc 0.01Z <0.007 <0.007 <0.007 0.01Z <0.007 <0.007 <0.007 0.013 <0.007

All results in llg/l except pH in units and conductance in Flmhos/cm.
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TABLE 6--20 (Continued)

SITES 3, 4, 6 AND 7 - INORGANIC ANALYSES FOR GROUNDWATER$
THIRD SAMPLING PERIOD

Pmrameter MW-7 MW-9 MW-II MW-IZA MW-13 MM-15 IVlW-17A MW-17B MW-18

pH 7.3 7.Z 7.3 7.7 7.Z 7.Z 7.1 7.8 7.8

Conductance 1, Z60 I, 410 I, 3 I0 1, Z80 I, Z40 1,150 444 499 4,500

SUrer <0.005 <0.005 <0.005 <0.005 HAa <0.005 <0.005 <0.005 <0.005

Arsenic <0.001 <0.00Z 0.00Z <0.001 NA <0.001 <0.001 0.00Z <0.001

Beryllium <0.004 <0.004 <0.004 <0.004 NA <0.004 <0.004 <0.004 <0.004

Cadmium <0.003 <0.003 <0.003 <0.003 NA <0.003 <0.003 <0.003 <0.003

Chromium <0.029 <0.029 <0.029 <0.0Z9 NA <0.029 <0.0Z9 <0.0Z9 <0.029

Copper <0.007 0.007 0.008 <0.007 NA <0.007 <0.007 <0.007 <0.007

Mercury 0.0007 0.0005 0.0004 0.0003 NA <0.0003 <0.0003 0.028 0.00Z0

Nickel <0.008 0.014 <0.008 <0.008 NA <0.008 <0.008 <0.008 <0.008

Lead <0.00Z <0.00Z <0.00Z <0.00Z NA <0.00Z <0.00Z <0.00Z <0.00Z

Antimony 0.005 <0.00Z <0.002 0.003 NA 0.007 0.016 <0.00Z <0.00Z

Selemium 0.03 0.0Z 0.0Z 0.0Z NA 0.0Z 0.05 <0.01 <0.01

Thallium <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005

Zinc <0.007 <0.007 0.007 0.009 NA <0.007 0.008 <0 •007 0.008

a NA - not analyzed.
All results in tsg/l except pH in units and conductance in tamhos/cm.
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TABLE 6-21

SITES 3, 4, 6 AND 7 - VO ANALYSES FOR GROUNDWATERS
FIRST SAMPLING PERIOD

Parameter W3- W3- W3- W3- W3- W3- W3- W4- W4- W4-
IA IB IC ZA ZB 3A 3B 1A IB ZA

Priority Pollutants

Benzene (0.1) (0.1) (0.Z) (0.1) (0.Z)
Carbon Tetrachloride Z.9
Chloroform (0.1) 1.6 (0.Z) 3.8 3.3 (0.11 1.9

1,1-Dichloroethane 7.9 6.7 1.7 3.3
1,Z-Dichloroethane
1,1-Dichloroethene 3.1 5.1 (0.Z)
Ethylbenzene
Methylene Chloride
Tetr achloroe thene 1.8 (0.4 )
Toluene (0.1) (0.1} (0.1) (0.1) (0.1)
1,1,1-Trichloroethane 0.5 1.0 (0.1)
Trichloroethene 19 ZZ 1.Z 5.9

Vinyl Chloride 8. Z 11
trans- 1,Z-Dichloroethene O. 6

Nonpriority Pollutants

m,p-Xylenes (0.1) (0.1)
o-Xylene
cis-l,Z-Dichloroethene 17 Z0 (0. Z} 4. Z

Other Compounds

l _Z-Dichloro- 1,1 _Z-trichloroe thane (3. Z) (8.5 )
Z,Z'-oxybis-Propane

TOTALVOs a 6Z 1.6 0.Z 0.Z 3.8 ND b 3.3 75 8.4 14

aSummation of allcompounds detected.
bND - no volatilesdetected.

Allresultsintlg/l.
Blanksindicatecompound not detected.
Valuesin () are tentativeconcentrations.
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TABLE 6-21 (Continued}

SITES 3, 4, 6 AND 7 - VO ANALYSES FOR GROUNDWATERS
FIRST SAMPLING PERIOD

Parameter W6- W6- WT- WT- W?- W?- MW- MW- MW- MW- MW- MW-
IA IB IA 7-A 3A 3B 1 4 5 6 "/ 9

Priority Pollutants

Benzene 6.8 (0.3 J
Carbon Tetrachloride 0.5
Chloroform 5.6 1.Z 7.4 (0.3) 3.1 (0.Z) (0.1}
I, l-Dichloroethane Z. 5 (0. Z} Z. 4 5.3 3.4
1, Z-Dichloroethane
1,1-Dichloroethene (0. Z} (0.4) 1.15 1.4
Ethylbenzene 70
Methylene Chloride 0.7
Tetrachloroethene 7.5
Toluene (0.4) Z, 600 (0.1)
1,1,1-Trichloroethane (0. Z)
Trichloroethene (0.6) (0.3) 16 37 7.1 Z3 15
Vinyl Chloride 780
trans-l,Z-Dichloroethene 160 (0.1 } 0.8

Nonpriority Pollutants

m ,p-Xylenes Z50 (0.1)
o-Xylene I00
cis- I, Z-Dichloroethene (0.4) 1.4 0.9 3,600 Z. 0 Z. 0 16

Other Compounds
1, Z-Dichloro- 1,1,Z-

trifluoroethane (3.8) (5.6) (8.Z)
Z,Z'-oxybis-Propane

TOTAL VOs a 0.Z 9.8 1.5 ND b 0.Z 9.Z Z5 7,600 ND 16 37 46

aSummation of all compounds detected.
bND - no volatiles detected.

All results in _g/1.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.
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SITS 3,4,6 AND 7-VO ANALYSES FOR GROUNDWATERS
FIRSTSAMPLING PERIOD

Parameters MW- MW- MW- MW- MW- MW- MW- MW- MW- MW- MW-
11 IZA 1ZB 15 16 17A 17B 18 19 Z0A Z0B

Priority Pollutants

Benzene (0.Z) 0.5
Carbon Tetrachloride 5.3
Chloroform 14 1. Z (0.4)
1,1-Dichloroethane 1.4 6.9 1.6 3.4 (0.4)
1, Z-Dichloroethane 0.5
1,1- D ichloroe thene (0. Z) 6.1 1.4
Ethylbenzene
Methylene Chloride ZZ
Tetrachloroethene 91 (0. Z)
Toluene (0.1) (0.1)
1,1,1-Trichloroethane 15 (0.3) 0.5
Trichloroethene 50 (0.1) 65
Vinyl Chloride
trans- 1,Z-Dichloroethene (0. Z) 3. Z (0.1)

Nonpriority Pollutants

m, p-Xylenes (0.1)
o- Xylene 0.6
cis-l,Z-Dichloroethene Z. 6 1Z0 (0.4) 1.8

Other Compounds

1, Z-Dichloro- 1,1,Z-
trifluoroethane (1. Z)

Z,Z'-oxybis-Propane (0.9)

TOTAL VOsa 6 330 3.6 ?3 ND b ND ND 0.9 0.9 ND ND

aSummation of all compounds detected.
bND - no volatiles detected.
All results in ug/l.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.
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TABLE 6-ZZ

SITES3,4,6AND 7-VO ANALYSESFOR GROUNDWATERS
SECOND SAMPLINGPERIOD

Parameter W3- W3- W3- W3- W3- W3- W3- W4- W4- W4-
IA IB 1C ZA ZB 3A 3B IA 1B ZA

Priority Pollutants

Benzene (0.Z) (0.Z) (0.Z) (0.I)
C arbon Tetrachloride (0.Z)
Chloroform I.Z (0.I) (0.I)1.0 (0.1)Z.0 (0.I)
1_l-Dichloroethane 11 0.7 I.3
l,Z-Dichloroethane 0.5 I.0
1,I-Dichloroethene 4.Z (0.1)
E thylbenzene (0.Z )
Tetrachloroethene (0.4)
Toluene 0.6 1.3
I,I,l-Trichloroethane 0.9 (0.1)
Trichloroethene (0.l) 18 (0.3) 54
VinylChloride

trans- 1,Z-Dichloroethene 0.7 (0.3)

Nonpriority Pollutants

m,p-Xylenes (0.5 ) 0.8
o-Xylene (0.Z)
cis-l,Z-Dichloroethene Z1 (0.1) 4.9

Other Compounds

1,Z-Dichlore-l,l,Z-trifluoroethane (9 •7 ) (0.8)
Z,Z'oxybis-Propane

TOTAL VOs a NDb Z.5 Z.8 ND 0.1 0.6 1.0 67 3.3 6Z

aSummation of all compounds detected.
bND - no volatiles detected.

All results in ug/1.
Blanks indicate compound not detected.
Values in () are tentative concentrations.
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TABLE 6--ZZ (Continued)

SITF_ 3, 4, 6 AND ? - VO ANALYSES FOR GROUNDWATERS
SECOND SAMPLING PERIOD

Parameter W6- W6- WT- WT- WT- MT- MW- MW- MW- MW- MW- MW-
IA IB IA ZA 3A 3B 1 4 5 6 7 9

Priority Pollutants

Chlorobenzene (0.1)
Benzene (0.I) (0.I) (0.3)
Carbon Tetrachloride (0.4)
Chloroform 1.3 (0.1) 1.1 (0.Z) 0.5 (0.3)
1,1-Dichloroethane (0.1) Z.4 (0.1) (0.Z) 1.6 4.0 Z.4
1, Z-Dichloroethane (0.1) 0.7
1,1-Dichloroethene (0.1) (0.1) (0.1) (0.3) 1.1 1.3
Ethylbenzene 70
Tetr achloroethene 8. Z (0.3)
Toluene (0.4) 1,600
1,1,1-Trichloroethane (0.Z) (0.1) (0.Z)
Trichloroethene (0.4) 11 (18) 5.7 36 17
Vinyl Chloride
trans- l,Z-Dichloroethene 100 (0.I) (0.I) 0.7

Nonpriority Pollutants

m, p--Xylenes (3Z0)
o- Xylene (310 )
cis- 1,Z-D ichloroethene (0.1) 0.5 (0.1) 0.8 4,400 1.9 Z.0 Z1

Other Compounds

Trichlorotrifluoroethane (3.3) (6.7)
I, Z-Dichloro-l,l,Z-

trifluoroethane (0.9) (4.3) (4.8) (3.Z) (5.Z) (8.9)
Z,Z'-oxybis-Propane

TOTAL VOs a 0.5 6.1 NDb ND 7.9 1.6 3Z 6,800 ND 13 49 53

aSummation of allcompounds detected.
bND - no volatilesdetected.

Allresultsintlg/l.
Blanksindicatecompound not detected.
Valuesin () are tentativeconcentrations.
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t TABLE _-LZ (Continued}

SITES 3_ 4, 6 AND 7 - VO ANALYSES FOR GROUNDWATERS
SECOND SAMPLING PERIOD

Parameters MW- MW- MW- MW- MW- MW- MW- MW- MW- MW- MW-
11 IZA IZB 15 16 17A 17B 18 19 Z0A Z0B

Priority Pollutants

Benzene (0.4) (0.17 (0.1) (0.Z)
Carbon Tetrachloride 7.0 0.9 (0.1)
Chloroform (0.1) 14 (0.47 (0.4) (0.1)
1_1-Dichloroethane 1.Z 5.Z Z.0 3.6 7.9 0.5
1, Z-Dichloroethane (0.1 } 0.6
1,1-Dichloroethene (0.Z) 6.3 (0.17 1.8 4.0
Ethylbenzene
T etr achloroethene 110 (0. Z)
Toluene
1,1,1-Trichloroethane 17 (0.37 0.7 0.6
Trichloroethene 11 36 (0.17 (0.1) 16
Vinyl Chloride 18
tr ans-1, Z-Dichloroethene (0. Z) 1.8 (0. Z) 0.6

Nonpriority Pollutants

m, p-Xylenes
o-Xylene
cis- 1,Z-Dichloroethene 3.1 44 (0.3) Z.3 18

Other Compounds

1, Z-Dichloro-1,1,Z-
trifluoroethane (1.6) (1.7) (1.6) (3.9)

Z,Z'-oxybis-Propane (1.7 )

TOTAL VOs n 17 7,40 4. Z 11 0.1 69 ND b 1.1 1.7 ND ND

aSummation of all compounds detected.
bND - no volatiles detected.

All results in IJg/1.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.
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TABLE 6--23

SITES 3, 4, 6 AND 7 - VO ANALYSES FOR GROUNDWATERS
THIRD SAMPLING PERIOD

Parameter W3- W3- W3- W3- W3- W3- W3- W4- W4- W_-
IA 1B lC ZA ZB 3A 3B IA 1B ZA

Priority Pollutants

Benzene (0.3) (0.1
Carbon Tetrachloride (0.3) (0.Z)
Chloroform 1.0 (0.1) (0.3J (0.1_ 0.6 1.4
1,1-Dichloroethane 8.7 6.6 0.9 1.9
1,Z-D ichloroethane (0 •3 )
1,1-Dichloroethene 3.3 5.1 (0.1 } (0.1
Ethylbenzene (0. Z )
Tetrachloroethene I. 6 (0.3)
Toluene I. 7
1,1,1-Trichloroethane 0.8 0.9
Trichloroethene 19 16 (0.3 _ 60
Vinyl Chloride
trarts- 1,Z-Dichlor oe thene 0.7 0.6 (0.3 )

Nonpriority Pollutants

m,F-Xylenes I. Z
o-Xylene (0.3)
cis-l,Z-Dichloroethene 19 17 (0.1) 5.7

Other Compounds

1,Z-Dichloro-l,l,Z-trifluoroethane (4.7)

TOTAL VOs a 58 l. 0 3.8 NDb 0.3 0.4 0.6 47 3.1 68

a Summation of all compounds detected.
b ND - no volatiles detected.

All results in vg/l.
Blanks indicate compound not detected.
Values in ( } are tentative concentrations.
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TAB 6-73 (Continued)

SITES 3, 49 6 AND 7 - VO ANALYSES FOR GROUNDWATERS
THIRD SAMPLING PERIOD

Parameter W6- W0- WT- W7- W7- WT- MW- MW- MW- MW-
IA IB IA ZA 3A 3B I 3 4 6

Priority Pollutants

Benzene (0. Z) (4.3 I
Carbon Tetrachloride 0.7 0.6
Chloroform 1.5 (0.1) 4.4
Dichlorobromomethane 1.9

1,1-Dichloroethane 4.3 (0.Z) 8.4 17 1.6
1,Z-Dichloroethane
1,1-Dichloroethene (0.31 (0.1) 4.5 (3.51 (0.31
Ethylbenzene 50
Tetrachloroethene (0.41 8 .Z 180
Toluene 1,400
1,1,1-Trichloroethane (0.ZI (0.1) (0.3_ 17
Trichloroethene 0.9 (0.31 9.1 63 7.6 5.5
Vinyl Chloride (500 I
trans- 1,Z-Dichloroethene Z. 7 74 (0.11

Nonpriority Pollutants

m ,p-Xylenes 170
o-Xylene 77
cis-l,Z-Dichloroethene 0.7 1.5 Z7 Z, 500 1.6

Other Compounds

Trichlorotrifluoroethane (3.61
I, Z-Dichloro- 1,1 ,Z-

trifluoroethane (1.01 (3.11 (1.9J (0.11

TOTAL VOs a 0.Z 9.5 0.7 NDb ND ND Z6 310 4,800 9.Z

a Summation of allcompounds detected.
b ND - no volatilesdetected.

AllresultsintJg/l.
Blanksindicatecompound not detected.
Valuesin () are tentativeconcentrations.
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l TABL% 6-23 (Continued) l

SITES 3, 4, 6 AND 7 - 9"0 ANALYSES FOR GROUNDWATERS
THIRD SAMPLING PERIOD

Parameters MW- MW- MW- MW- MW- MW- MW- MW- MW-
7 9 II IZA 13 15 17A 17B 18

Priority Pollutants

Benzene (0. Z) (0. Z}
Carbon Tetrachloride Z.9 Z.4 6.8 (0.1)
Chloroform IZ (0.4)
Dichlorobromom ethane 1.1
1,1-Dichloroethane Z.9 Z.4 1.0 6.Z 7.1 4.6 (0.4)
1, Z-Dichloroethane 0.7 0.7
1,1-Dichloroethene 0.8 1.Z (0.Z) 5.1 1.0
Ethylbenz ene
Tetr achloroethene (0.3) 1Z0 3.7
Toluene
1,1, l-Trichloroethane (0.4) 16 I. 9 0.9
Trichloroethene 36 16 8.8 37 3.7 61
VinylChloride
trans-1,Z-Dichloroethene 0.8 (0.Z) 1.6 (0.1) 0.Z

Nonpriority Pollutants

m, p-Xylenes
o-Xylene
cis- 1,Z-Dichloroethene I. I Z0 Z. 8 ZZ 3.4 Z. I

Other Compounds

Trimethyl cyclohexane (8. Z)
Dimethyl cyclooctane ( 1Z)
1, Z-Dichloro- 1,1,Z-

trifluoroethane (0.1) (8.8) (1.4) (1.5)
Z-Z'-oxybis-Propane

TOTAL VOs a 41 51 14 Z30 4Z 70 ND b ND 1.1

a Summation of allcompounds detected.
b ND - no volatilesdetected.

All resultsin_ g/l.
Blanksindicatecompound not detected.
Valuesin (} are tentativeconcentrations.



and MW-IZA accounted for the highestconcentrationsfor approximately two-

"= thirdsof the compounds.

== VOs were also detected in the "B" aquifer wells. Wells W4-1B, W6-1B, and

MW-1ZB contained the most compounds. These wells are at or immediately

D downgradient of the northeasterly corner of the hangars. The same compounds

were found in both aquifers. Concentrations in the SB" aquifer were markedly

lower than in the WA" aquifer. Maximum concentrations were less than 10 l_g/l
in

and concentrations were typically below Z l_g/l

n Chloroform was detectedin the WBn aquiferat concentrationsrangingfrom

0.4 to 7.4 IJg/l.Concentrationsin the "BW aquiferduringthe second and third

m sampling periodswere lower than found during the firstsampling period, riB"

aquifer concentrationsfor chloroform were higher than typicallyfound in the

WAn aquifer. Chloroform was found at allnB" aquiferwellsexcept MW-17B andmm

MW-ZOB.

VOs were alsodetected in the only "C" aquiferwell,W3-1C. In the first

sampling period,chloroform was detected at 0.Ztlgfl.However, in the lasttwo

sampling periods,severalVOs, inadditionto chloroform,were detected including

tolueneand xylenesat concentrationsof 1 to Z l_g/1.Inthe lasttwo periods,the

== same compounds were detected at similarconcentrationssuggestingthat the

data are not an artifactof sampling and analysis.

I

In general, the same VOs were detected during all periods with the

followingexceptions:
==

1. Methylene chloride was detected only during the firstsampling

=_ period.

m Z. Chlorobenzene was detectedduringthe second samplingperiod.

3. Dichlorobromomethane, trimethyl cyclohexane, and dimethyl cyclo-

octane were detected only during the third sampling period.

6-10



4. Trichlorotrifluoroethane was detected only during the second and

I third sampling periods.

I 5. Z,Z'-oxybis-Propane was detected only during the first and second

sampling periods.

VO concentrations for individual compounds varied throughout the three

sampling periods. Table 6-Z4 shows a comparison for wells having total VOs
I

exceeding 10 tlgfl. W3-1A had a total VO concentration of approximately 60

tlgll during the first and third sampling periods; no VOs were detected during the

I second sampling period. At MW-17A, no VOs were detected during the first and

third sampling periods; total VOs were 69 ugfl during the second sampling

I period. It is believed that samples from these two wells may have been

interchanged during the second sampling period.

m

Significant changes in concentrations were also noted at the following

locations:

1. W4-2A. TCE concentration increased significantly following the first

I sampling period.

Z. MW-4. Toluene, vinyl chloride, o-xylene, and cis-l,Z-dichloroethene

concentrations Fluctuated during the three sampling periods.

I

3. MW-1ZA. Methylene chloride was detected only during the first

sampling period and cis-l,Z-dichloroethene concentration dropped
I

significantly after the first sampling period.

" 4. MW-15. TCE was not detected during the second sampling period but

was detected at approximately 60 _gfl during the other two periods.

I

Table 6-Z5 summarizes total VOs for all three sampling periods. Although

there were several wells in which VOs concentrations changed markedly duringII

4

I
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T E 6-Z4

srrF_ 3_4_6p AND 7 - COMPARISON OF VOS AT SELECTED WELI_

Parameter W3_-IA W4-1A W4-ZA MW-1
1a Z 3 1 Z 3 1 Z 3 1 Z 3

Priority Pollutants

Benzene (0.1) (0.Z) (0.Z) (0.Z)
Carbon Tetrachloride (0.Z) (0.3)
Chloroform (0.l) (0.1) (0.1) (0.1) (0.3) (0.Z) (0.1)

1,1-Dichloroethane 7.9 8.7 6.7 11 6.6 3.3 1.3 1.9 (0.Z) (0.Z)
1,Z-Dichloroethane 1.0
l_l-Dichloroethene 3.1 3.3 5.1 4.Z 5.1 (0.1) (0.1) (0.1) (0.1)
Ethylbenzene
Methylene Chloride
Tetrachloroethene 1.8 1.6 (0.4) (0.4) (0.3) 7.5 8.Z 8.Z
Toluene (0.1) (0.1) (0.1)

1_1,1-Trichloroethane 0.5 0.8 1.0 0.q 0.9 (0.Z) (0.3)
Trichloroethene 19 19 ZZ 18 16 5.9 54 60 16 11 9.1
Vinyl Chloride 8.Z 11
trans- 1,Z-Dichloroethene 0.6 0.7 0.7 0.6 (0.3) (0.3}

Nonpriority Pollutants

m _p-Xylenes (0.1) (0.1)
o-Xylene
cis- 1, Z-Dichloroet hene 17 19 Z0 Zl 17 4.Z 4.9 5.7 (0.9} 0.8 1.5

Other Compounds

Trichlorotrifluoroethane (6.7) (3.6)

1,Z-Dichloro-1,1,Z-trifluoroethane (3.Z) (4.7) (8.5) (ZT) (0.8) (4.8) (3.1)
Z,Z'-oxybis-Propane

TOTAL VOsb 6Z NDc 58 75 67 47 14 6Z 60 Z5 3Z Z6

a Sampling Period.
b Summation of all compounds detected.
c ND - no volatiles detected
All results in _g/1.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.
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TABLE 6- (Continued)

SITES 3,4,6, AND 7 - COMPARISON OF VOS AT SELECTED WELLS

Parameter MW-4 MW-6 MW-7 MW-9
I a Z 3 1 Z 3 1 Z 3 1 Z 3

Priority Pollutants

Chlorobenzene (0.1)
Benzene 6.8 (4.3) (0.1} (0.3) (0.3) (0.Z)
Carbon Tetrachloride
Chloroform 3.1 0.5 (0.Z) (0.3) (0.1)
1,1-Dichloroethane 17 Z.4 1.6 1.6 5.3 4.0 Z.9 3.4 Z.4 Z.4
1,Z-Dichloroethane (0.1} 0.7 0.7
1,1-Dichloroethene (3.5} (0.4) (0.3) (0.3) 1.Z 1.1 0.8 1.4 1.3 1.Z
Ethylbenzene 70 70 50
Methylene Chloride 0.7
Tetrachloroethene (0.3) (0.3)
Toluene 2,600 1,600 1,400 (0.1}
1,1,1-Trichloroethane (0.4}
Trichloroethene 37 (18) 7.6 7.1 5.7 5.5 Z3 36 36 15 17 16
Vinyl Chloride 780 (500)
trans- 1,2-Dichloroethene 160 100 74 (0.1) (0.1) (0.1) (0.1) 0.8 0.7 0.8

Nonpriority Pollutants

m,p-Xylenes 250 (3Z0) 170 (0.1}
o-Xylene 100 (310} 77
cis-1 ,Z-Dichloroethene 3,600 4,400 Z,500 Z.0 1.9 1.6 Z.0 Z.0 1.1 16 Z1 Z0

Other Compounds

1,Z-Dichloro- 1,1,Z-Trifluoroethane (3.8) (3.Z) (0.I) (5.6) (5.Z} (0.I} (8.Z} (8.9) (8.8)
Z,Z'-oxybis-Propane

TOTAL VOsb 7,600 6,800 4,800 16 13 9.Z 37 49 41 46 53 51

a Sampling Period.
b Summation of all compounds detected.
All results in t]g/l.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.
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TABLE 6-Z4 (Continued}

SITES 3,4_6, AND 7 - COMPARISON OF VOS AT SELECTED WELLS

Parameter MW-11 MW-lZA MW-15

1a Z 3 1 Z 3 1 Z 3

Priority Pollutants

Dichlorobromomethane 1.1
Benzene (0.Z) 0.5 (0.4) (0.1)
Carbon Tetrachloride 5.3 7.0 6.8 (0.1) (0.1)
Chloroform (0.1) 14 14 1Z (0.4) (0.4) (0.4)

1,1-Dichloroethane 1.4 1.Z 1.0 6.9 5.Z 6.Z 3.4 3.6 4.6
1,Z-Dichloroethane (0.1)
1,1-Dichloroethene (0.Z) (0.Z) (0.Z) 6.1 6.3 5.1 1.4 1.8 1.0
Ethylbenzene
Methylene Chloride ZZ
Tetrachloroethene 91 110 1Z0 (0.Z} (0.Z)
Toluene (0.1) (0.1)
1,1,1-Trichloroethane 15 17 16 0.5 0.7 0.9
Trichloroethene 11 8.8 50 36 37 65 61
Vinyl Chloride
trans- 1,Z-Dichloroethene (0.Z) (0.Z) (0.Z) 3.Z 1.8 1.6 (0.1) (0.Z} (0.Z}

Nonpriority Pollutants

m,p-Xylenes (0.1)
o-Xylene 0.6
cis- 1,Z-Dichloroethene Z.6 3.1 Z.8 1Z0 44 ZZ 1.8 Z.3 Z.1

Other Compounds

1,Z-Dichloro- 1,1,Z-Trifluoroethane (1.Z) (1.6) (1.4) (1.7) (1.6)
Z,Z'-oxybis-Propane

TOTAL VOsb 6 17 14 330 Z40 Z30 73 11 70

a Sampling Period.
b Summation of all compounds detected.
All results in _g/l.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.



4 TABLE 5-Z5

m COMPARISON OF TOTAL VOs FOR ALL SAMPLING PERIODS

Sampling Period
Well 1 Z 3

W3-1A 6Z NDa 58
W3-1B 1.6 Z.5 1.0

a W3-1C 0.Z Z.8 3.8
W3-ZA 0.Z ND ND
W3-ZB 3.8 0.1 0.3

m W3-3A ND 0.6 0.4
W3-3B 3.3 1.0 0.6
W4-1A 75 67 47
W4-1B 8.4 3.3 3.1
W4-ZA 14 6Z 68
W6-1A 0.Z 0.5 0.Z
W6-1B 9.8 6.1 9.5

m W?-IA 1.5 ND 0.7
WT-ZA ND ND ND
WT-3A 0.Z 7.9 ND
WT-3B 9.2 1.6 ND
MW-1 25 32 Z6
MW-3 NSb NS 310

MW-4 7,600 6,800 4,800
" MW-5 ND ND NS

MW-6 16 13 9.Z
MW-7 37 49 41
MW-9 46 53 51
MW-11 6 17 14
MW-1ZA 330 Z40 Z30
MW-IZB 3.6 4.Z NSm
MW-13 NS NS 4Z
MW-15 73 11 70
MW-16 ND 0.1 NS

,R MW-17A ND 69 ND
MW-17B ND ND ND
MW-18 0.9 1.1 1.1
MW-19 0.9 1.7 NS
MW-ZOA ND ND NS
MW-ZOB ND ND NS

m

a No volatiles detected.

b NS- not sampled.
All results in _g/1.

4
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the three sampling periods, for most wells, the data were relatively consistent.
m

The same general trends were noted in all three sampling periods.

m Several BNAs were detected at these sites (Table 6-Z6). The only

consistent data were observed at MW-4. At most other wells, phthalates were

the only BNAs detected and they were detected only once. The phthalates arem

probably an artifact of sampling and analysis. BNAs were detected in MW-4

during all sampling periods. The predominant compounds were dichlorobenzenes,
mm

naphthalene, Z,4-dimethylphenol, and phenol. These compounds were detected in

at least two samples in the same general concentration range. MW-4 was also

" the well with the highest VO concentrations.

m 6.3.4 Groundwater Contours

,. Concentration contours in the hA" aquifer are shown on Figures 6-1 through

6-4 for the first sampling period and Figures 6-5 through 6-8 for the second

sampling period for 1,1-dichloroethane, TCE, cis-l,Z-dichloroethene, and total

volatiles. Total volatiles is the summation of concentrations for all VOs

detected in the wells. Contours were not plotted for the second sampling period

m because of variations in the data for several key wells as discussed above.

" For 1,1-dichloroethane, there were two areas of peak concentrations--at

the northeast corner of the hangars and the upstream reach of Marriage Road

m Ditch where storm drains from the hangar areas discharge (Figures 6-1 and 6-4).

Concentration contours extend in a northerly direction from the northeast corner

of the hangars along the Marriage Road Ditch. Peak concentrations of 8 to 17m
tlg/1 were observed.

m A similar pattern was also noted for cis-l,Z-dichloroethene (Figures 6-3

and 6-7) suggesting two sources--one at the northeast corner of the hangars and

m the other at the storm drain discharge to the ditch. Cis-l,Z-dichloroethene was

tentatively identified at Site Z wells at 0.Z tlg/1. There may have been another

m source for the cis-l,Z-dichloroethene detected at this site. Measured concentra-

4
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TABLE 6-26

SITES 3, 4_ 6 AND 7 - BNA ANALYSES FOR GROUNDWATERS

Parameter W4-1A W4-ZA MW-4 MW-9 MW-1ZA MW-17A MW-17B MW-18
Za 3 1 Z 3 3 3 1 1 1

his(Z-Chloroethyl) (5.3)
ether

bis(Z-Ethylhexyl) 84 140 1Z0
phthalate

1,Z-Dichlorobenzene 45 35 75

l_4-Dichlorobenzene 5 (3.7) 8.5

Di-n-butyl phthalate 38 10

Di-n-octyl phthalate 13 110

Napthalene 100 100 1Z0

Z,4-Dimethylphenol ZZ 70

Phenol 490 Z60

a Samplingperiod.
Allresultsintl/g/l.
Blanksindicatecompound not detected
Valvesin ()are tentativeconcentrations



4
tions at Sites 3, 4, 6, and 7 ranged from 0.Z to Z7 I1g/1except at the hangar

1 corner where concentrations ranging from 1Z0 to 3600 ttg/1 were observed.

II TCE contours are shown on Figures 6-Z and 6-6. During the first sampling

period, a peak concentration of 65 l_g/1 was observed at MW-15. In the third

i sampling period, peak concentrations of 60 l_g/l were observed at MW-3,

MW-15, and W4-ZA. Subsequent monitoring should clarify whether the peak

contour extends northerly connecting these three wells or whether these are

separate peaks or variations in sampling. The highest concentration was

observed at MW-15 which is north of the corner of the hangars. As with the

J other compounds, the plume appears to extend northerlyalong the ditch. TCE

was alsodetected at WZ-3A but itisnot known whether thisisdue to the plume

1 from the hangar area or another source.

As an indicator of the total impact on groundwater quality, contours ofll

total VOs detected in the wells were plotted (Figures 6-4 and 6-84 Measured

concentrations ranged from 0.Z to 7600 rig/1. MW-4 had a combined VO

concentration of 4800 ug/1 or more, while in the wells immediately next to it,

MW-3, MW-1ZA, and ME-13, the combined concentrations ranged from 40 to 300

I1 rig/1. As with the individual parameters, VOs were not detected or were present

at low concentrations approximately halfway down Marriage Road Ditch.

1 Contamination was not observed to extend to the southerly or westerly sides of

the hangars.

1

6.3.5 Previous Sampling Data

1
Groundwater samples from the wells labeled MW-, installed by EMCON

Associates, were sampled and analyzed in 1983. Results of these analyses and

1 results from the Confirmation Study (Verification Step) are shown in Table 6-Z7.

Only selected wells are shown and only those compounds reported in both sets of

1 analyses are listed. Only data from the firstsampling period are shown for

comparative purposes because, for these wells, the firstset of data were

i representativeof the othertwo samplingperiods. (Note: severalorganics,e.g.,

4
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TABLE 6--Z7

COMPARISON OF SAMPLING RESULTS WITH PREVIOUS STUDIES

MW-1 MW_ MW_

4183 11183 9185 4/83 11183 9/85 5183 11183 9/85

Priority PoIlut ants

Benzene 37 31 6.8
Carbon Tetrachloride
Chloroethane 1ZO
Chloroform (0.3) 3.1
1,1-Dichloroethane 130 70 3 Z Z.4
1,Z-Dichloroethane
1,1-Dichloroethene 7 13 (0.4 )
Ethylbenzene 60 90 70
Methylene Chloride 95
Tetrachloroethene 8 8 7.5 110 Z5
Toluene 2, Z00 1,900 2,600
1,1,1-Trichloroethane 3 1 60
Trichloroethene 16 8 16 7,900 5,900 37 7 7 7.1
Vinyl Chloride Z, 800 780
trans- 1,3-Dichloropropene
trans-l,Z-Dichloroethene 550 Z, 700 160 Z 3 (0.1)

Nonpriority Pollutants

Acetone 2,000 NR a NR NR
Xylene isomers (o-,m-, p-) 150 570 350

Total Priority Pollutants b 27 17 Z4 11,300 13,500 3,660 1Z 1Z 10

bNR - not recorded.
Summation of priority pollutants only.

All results in lag/1.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.
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TABLE 6-Z7 (Continued)

COMPARISON OF SAMPLING RESULTS WITH PREVIOUS STUDIES

MW-9 MW-lZA MW-lZB
5/83 11/83 9185 5/83 11/83 9/85 5/83 11/83 9/85

Priority Pollutants

Benzene (0.3) 0.5
Carbon Tetrachloride 14 5.3 Z
Chloroethane
Chloroform (0.1) Z1 14 14 1. Z
1,1-Dichloroethane 4 3 3.4 6 6.9 1.6
1,Z-Dichloroethane
1,1-Dichloroethene Z 1.4 8 6.1
Ethylbenzene
Methylene Chloride 0.7 ZZ
Tetrachloroethene Z6 140 91
Toluene ( 0.1 ) ( 0.1 )
1,1,1-Trichloroethane 11 15 (0.3 )
Trichloroethene Z7 Z3 15 16 70 50 ( 0.1 )
Vinyl Chloride 19
trans-l,3-Dichloropropene
trans-1, Z-Dichloroethene 3 0 31 0.8 5 ZZ 3. Z

Nonprtority Pollutants

Acetone NR a NR NR NR NR NR

Xylene isomers (o-,m-,p-) (0.I) 0.6

TotalPriorityPollutantsb 61 78 ZZ 68 Z85 ZI4 ND c Z 3

bNR - not recorded.
Summation of priority pollutants only.

CND -no volatiles detected

All results in rig/1.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.
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TABLE 6-.-Z7(Continued)

COMPARISON OF SAMPLING RESULTS WITH PREVIOUS STUDIES

Parameter MW-15 MW-17A MW-17B MW-18

11183 9185 11183 8185 11183 8185 11183 8185

Priority Pollutants

Benzene
CarbonTetrachloride
Chloroethane
Chloroform (0.4)
1,1-Dichloroethane 3.4 (0.4)
1, Z-Dichloroethane 0.5
1,1-Dichloroethene 1.4
Ethylbenzene 3
Methylene Chloride
Tetrachloroethene (0. Z)
Toluene 17 3 4 4
1,1,1-Trichloroethane 0.5
Trichloroethene 1Z1 65
Vinyl Chloride
t rans- 1,3-Dichloropropene 71 48 65
trans-1, Z-Dichloroethene (0.1 )

Nonpriority Pollutants

Acetone NR a NR NR NR
Xyleneisomers(o-,m-,p-) Z8 40 16

Total Priority Pollutants b Z1Z 71 51 NDc 4 ND 69 0.9

bNR - not recorded.
• •

Summation of prlorltypollutants only.
CND -no vo]atilesdetected

All resultsin _*g/l.
Blanks indicate compound not detected.
Values in ()are tentative concentrations.
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cis-l,Z-dichloroethene, were not listed as analyzed in EMCON's Study and

m therefore are not shown in Table 6-Z7.) The table also includes the summation

of the priority pollutants. The detection limits from analyses conducted during

m the Confirmation Study were lower than for the EMCON testing. Therefore

compounds detected in 1985 below 1 _tg/1 may not have been detected in the

earlier sampling.S

The Confirmation Study sampling results were somewhat lower than the

earlier results hut showed the same trends with MW-4 and -1ZA having the

highest concentrations. VOs were not detected in MW-5, -16, -ZOA, and -ZOB

n during any sampling period. The most marked differences between the sampling

periods was noted at MW-4. TCE and trans -1,Z dichloroethene concentrations

mg were significantly lower during the Confirmation Study. Vinyl chloride and

acetone concentrations were also lower but were highly variable in the two 1983

m samples.

6.4 Site 5 - Fuel Farm French Drains

6.4.1 Site Conditions

Site 5 is situated east of Site 6 adjacent to Patrol Road. Water and fuel

I were pumped into the French drains during routine tank drainage at the main

fuel facilities for approximately 15 years, from the early 1950's to the mid-

1960's. The exact location of the drains and the quantities of fuel placed in theI

French drains are unknown, although two vertical open pipes were found during

an on-site survey. A calculation based on the thickness of fuel layer observed in
m

a well at the storage facility shows that as much as 28,000 gallons of fuel could

be present on the groundwater at this site.
m

6.4.Z Soil Analyses

m

Table 6-Z8 shows pH and organic lead results. Organic lead concentrations

were below detection limits except at A5-3 indicating fuel contamination. TableD

d¢

m

6-14

mm



_ TABLE 6-Z8

m SITE 5 -pH AND ORGANIC LEAD FOR SOILS

m

orgamc
m Location Depth pH Lead

feet units mgj_g

m
A5-1 3.0-4.5 8.3 <0.30

6.0-7.5 8.1 <0.30
m

A5-Z 3.0-4.5 8.4 <0.30

m 6.0-7.5 8.1 <0.30

A5-3 3.0-4.5 8.3 5.4

m 6.0-7.5 8.2 6.g

W5-1A 10.0-11.5 8.1 <0.30

W5-ZA 10.0-11.5 8.1 <0.30

W5-3A 8.0-9.5 8.1 <0.30

m

Ill

m

ml
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m

6-Z9 shows VO results for soils. In addition to organic lead A5-3 also showed

a high levels of C 6 - C12 alkanes (70 mg/kg)_ C 8 - C12 cyclic alkanes (16 mg/kg)_

C 9 -C16 alcohols (19 mg/kg), C Z - C 5 benzenes (18 mg/kg)_ and C 6 - C12 alkenes

O (13 mg/kg). These compounds are indicative of fuel contamination. Concentra-

tions decreased markedly with depth. The concentrations of volatile compounds

at other locations were generally below I mg/kg.9

6.4.3 Groundwater Analyses

pH and conductance were similar for the three wells and typical of other

m "A" aquifer wells (Table 6-30). No organic lead was detected in groundwater.

Table 6-31 shows VO results for the wells. Results were highly variable from one

m sampling period to the next. Several volatile priority pollutants were detected

at concentrations below 0.Z ug/1 but only during the first sampling period. The

most predominant organics were the alkanes indicative of fuel contamination.m

W5-2A had the highest concentrations of VOs. A variety of methylated organics

(e.g.9 trimethyl cyclohexane) were reported as individual compounds during the

first and third sampling periods. These would be included in the classes of

compounds identified as the C6-C9 or C7-C9, or C6-C10 alkanes.

BNAs were not detected during the second or third sampling period.

During the first sampling month_ di-n-butyl phthalate was tentatively identified

at 3.1 _g/l in WS-ZA. This may have been an artifact of sampling and analysis.

6.5 Site 8 - Waste Oil Transfer Area

t
6.5.1 Site Conditions

s Site 8 is located near Building 1Z7 where the off-site branch of the Defense

Property Disposal Officer Alameda maintained a 5_000-gallon waste oil tank

s from the 1940's until 1981. Trucks from sllops and squadrons disposed of waste

oil into a sump next to the road from which the waste oil was transferred into

the tank. The Public Works electrical shop is reported to have used the tank forD

4
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TABLE 6-Z9

SITE 5 - VO ANALYSES FOR SOILS

A5-1 A5-2 A5-3 WS-1A WS-ZA WS-3A
Parameter 3-4.5'a 6-7.5' 3-4.5' 6-7.5' 3-4.5' 6-7.5' 10-11.5' 10-11.5' 8-9.5'

Priority Pollutants

Benzene 0.95 0.054 (0.004)
Chlorobenzene (0.00Z)
Chloroform (0.009) (0.004)
Tetrachloroethene (0.00Z)
Toluene (0.003) (0.003)
Trichloroethene (0.00Z)

Nonpriority PoIlutalts

m, p-Xylenes Z.3 (0.00Z)
o-Xylene 0.61

Other Compounds

C6-C8 Alkanes (3.Z)
C6-C9 Alkanes (0.0Z4)
C6-C1Z Alkanes (70)
C9-C13 Alkanes (Z.7)
C8-C9 Alkanes (0.15)
C7-C10 Cyclic Alkanes (8)
CS-C1Z Cyclic Alkanes (16)
C6-C 1Z Alkenes (13)
C10-C16 Alkenes (0.51)
C9-C16 Alcohols (19)
C 11-C1Z Alcohols (0.66)
CZ-C5 Benzenes (18)

a Depth of sample
All results in mg/kg.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.
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TABLE 6-30

SITE 5 - GROUNDWATER PARAMETERS

Parametez WS-1A WS-ZA WS-3A
I a Z 3 1 Z 3 1 Z 3

pH, units 7.6 7.4 7.4 7.3 7.3 7.5 7.6 7.5 7.8

Conductance,IJmhos/cm 900 9Z4 877 1090 11ZO 1090 709 713 694

Organic Lead, mg/l <0.05 <0.05 <0.10 <0.05 <0.05 <0.10 <0.05 <0.05 <0.10

a Sampling period.
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TABLE 6--31

SITE 5 - VO ANALYSES FOR GROUNDWATERS

Parameter W5-1A W5-ZA W5-3A
I a 2 3 1 Z 3 1 Z 3

Priority Pollutants

Benzene (0.1) ( 0.1 )

Toluene (0.1) (0.1)

Trichloroethene (0. Z)

Other Compounds

C6-C9 alkanes ( 1.0)

C7-C9 alkanes (7.00) (7.1 )

C6-C10 alkanes (70) (60)

Trimethyl cyclohexane ( Z. Z) (1.8) ( Z. 7)

Dimethyl cyclohexane (1.6)

Trimethyl cyclopentane ( 3• 1)

Z,4 - Dimethylpentane ( Z. 5)

Z,Z,3,3 - Tetramethyl- (13)
butane

3 - Methylhexane (1.5)

Z_3 - Dimethylhexane ( 1. I) (1Z)

Z,3,3 - Trimethylpentane ( 1.0 ) (14)

Z,Z, 5 - Trimethylhexane (3.1 )

a Sampling period.
All results in gg/1.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.
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disposal of about 100 gallons per year of transformer oils contaminated with
n

water. The transformer oil may have contained PCBs. Also_ the transportation

shops may have placed as much as 200 gallons per year of solvents into the tank.

o Oil was spilled onto the ground around the sump during oil transfer.

1 The sump was located immediately next to the salvage yard at the head of

a drainage ditch. A grab sample of a small_ discolored area of soil at this

location showed a PCB concentration of 7.8 mg]kg.m

6.5.Z Soil Analyses
tl

pH values were within the range 7.B to 9.1 which was typical of soils at all

1 sites. Metals were analyzed only in a sample from W8-1A at a depth of 6.0 to

7.5 feet (Table 6-32), Concentrations were typical of soils at other sites. PCBs

j were measured at all sites but detected at only one site. Arochlor 1260 was

detected at A8-3 (0.5 to Z.0 feet) at a concentration of 25 mg/kg. No PCBs were

detected at other locations.

6.5.3 Groundwater Analyses
lm

Table 6-33 shows results for inorganic parameters. All values were similar

1 to other "A" aquifer wells. Several volatile compounds were detected in the

groundwater samples (Table 6-34). The most predominant volatiles were

ID 1,1-dichloroethane (5 ug/1) 9 l_l-dichloroethene (13 ug/1)_ 19191-trichloroethane

(40 ug/1)9 and TCE (1Z _g/1). The types of volatiles present in groundwater

indicate solvents as the source of contamination rather than oils or fuels. Nolm

PCBs were detected in the groundwater.

Ill
Bis(Z-ethylhexyl phthalate was detected at Z9 ug/1 during the second

sampling period. No BNAs were detected during the first or third sampling

l period. 2"he presence of bis(Z-ethyl_hexyl) phthalate may be an artifact of

sampling and analysis.

l
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TABLE 6--32

SITE 8 -INORGANIC ANALYSES FOR SOILS

II
W8-1A

Parameter 6.0 - 7.5 'a

M

pH 8.7

m Silver <0.45
Arsenic Z4

Beryllium 0.63
l

Cadm ium <O.Z7

Chromium 56

a Copper 38

Mercury 0.06

Nickel 8Z

Lead <4.5

o Antimony <0.14

Selenium 0.90

Thallium <0.49

Zinc 69

I
a Depth of sample.

All units in mg/kg except pH in units.
W
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TABLE 6-33

m SITE 8 -INORGANIC ANALYSES FOR GROUNDWATER
WELL W8-1A

m Parameter la Z 3

pH 7 .Z 7.3 7.4
n C onduc tanc e 1470 1440 1410

Silver <0.005 <0. 005 <0.005
Arsenic <0. 001 <0.001 <0. 001

am Beryllium <0. 004 <0.004 <0. 004
Cadmium <0.003 <0.003 <0.003
Chromium <0.0Z9 <0.0Z9 <0.0Z9
Copper <0.007 0.007 <0.007

m Mercury <0.0003 <0.0003 0.0006
Nickel 0.0Z6 <0.008 <0.008
Lead <0.002 <0.002 <0.002

m Antimony <0.00Z 0. 003 0.00Z
Selenium 0.010 <0.01 <0.01
Thallium <0. 005 <0. 005 <0.005

_, Zinc 0.017 0.0Z0 0.017

a Sampling period.
All results in mg/l except pH in units and conductance
in _ahos/cm.

i
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a TABLE 6--34

SITE 8 - VO ANALYSES FOR GROUNDWATER
WELL W8--1A

Parameter I a Z 3

B

Priority Pollutants

Q Benzene (0.Z)
Chloroform Z.0 1.1 1.7
Dichlorobrom om ethane ( 0. Z)

aid 1,1-Dichloroethane 5.1 4.5 5. l
1,1-Dichloroethene 1Z 13 13
Toluene (0.Z)
1,1,1-Trichloroethane 41 40 30

a Trichloroet hene 1Z 1Z 14
trans-l,2 - Dichloroethene 0.7

Nonpriority Pollutants

m, p-Xylenes (0.Z)
cis- l, 2-Dichloroethene 0.5 (0.4)mm

Other Compounds

Q Trichlorotrifluoroethane (8.0)
1, Z - Dichloro - 1,1, Z - trifluoro ethane ( 1. Z)

I
a Sampling period.
All results in _g/1.
Blanks indicate compound not detected.

ms Values in ( ) are tentative concentrations.
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6.6 Site 9 - Old Fuel Farm
a

6.6.1 Site Conditions
I

Site 9 comprises both the old fuel farm which was located in the area of

Building 1Z and the old NEX gas station which was at the present site of

Building 31. The old fuel farm was used from the 1940's until 1964. Aviation gas

(AvGas) was stored in six underground 10,000-gallon steel tanks in an unpavedI

area that is now the parking lot of Building lB. Motor vehicle gas (MoGas) was

stored in two underground 5,000 gallon steel tanks near Building 31. Tanks were
am

filled until fuel flowed from the vent onto the ground. Fuel samples were also

disposed to the ground. An estimated 60,000 gallons of AvGas containing about

m 1,000 pounds of tetraethyl lead was disposed over the life of the fuel farm. In

the mid-1960's, two of the AvGas tanks began leaking. These tanks were not

m repaired. In 1964, the old fuel farm was abandoned and the tanks were filled

with water. Reportedly, fuel odors occur occasionally in the area.

6.6.Z Soil Analyses

Soil pHs were within the range of 7.8 to 8.9 (Table 6-35). Organic lead was

below the detection limit of 0.3 mg/kg in all samples except A9-3 (3.0 to 4.5

Is feet). Organic lead was detected in this sample at a concentration of 0.6 mg/kg.

VOs were detected in three soil samples (Table 6-36). No volatile priority

pollutants were found but some alkanes, indicative of fuel contamination, were

detected at concentrations below B mg/kg.

6.6.3 Groundwater Analyses

pH and conductance measurements were within the range normally

observed in "A" aquifer wells (Table 6-37). Organic lead was below the detection

limit of 0.1 rag/1. Table 6-38 shows the VO results. Site 9 wells contained a

variety of volatile compounds including the dichloroethanes, dichloroethenes,

l,l,l-trichloroethane,and TCE. The highest concentrationswere observed at

d
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TABLE 6-35

m SITE9 - pH AND ORGANIC LEAD FOR SOILS

Organic
Depth pH Lead

Location feet units mE/kg

I

A9-1 3.0-4.5 8.7 <0.30
6.0-7.5 8.5 <0.30

A9-Z 3.0-4.5 8.3 <0.30
6.0-7.5 8.5 <0.30

I
A9-3 3.0-4.5 8.8 0.60

6.0-7.5 8.5 <0.30

A9-4 3.0-4.5 8.6 <0.30
6.0-7.5 8.9 <0.30

_m' A9-5 3.0-4.5 7.8 <0.30
6.0-7.5 8.4 <0.30

A9-6 3.0-4.5 8.6 <0.30
I 6.0-7.5 8.4 <0.30

wg-IA IZ.0-13.5 8.3 <0.30
Im

wg-ZA 13.0-14.5 8.0 <0.30



TABLE 6-36

STrE9-VOANALYSESFORSOILS

A9-5 wg-IA wg-ZA
Parameter 6-7.5 m 1Z-13.5' 13-14. S'

Other Compounds

C8-CI0 Alkanes (0.47)
e

C8-C9 Alkanes and alcohols (0.45) (0.016)

m C ! 0 Alkanes (1.7)

Trimethyl cyclopentane (0. 080)

m Trimethyl cyclohexanes (0.60)

a Depth of sample.
All results in mg/kg.
Blanks indicate compound not detected.I
Values in ( ) are tentative concentrations.



_ TABLE 6-37

e SITE 9 - GROUNDWATER PARAMETERS

Parameter Wg- 1A wg- ZA
1a Z 3 1 Z 3

pH, units 7.2 7.Z 7.Z 7.6 7.Z 7.2

Conductance, _mhos/cm 1420 1410 1360 1330 13Z0 1300

Organic Lead, rag/1 <0.05 <0.00Z <0.10 <0.10 <0.00Z <0.10
g

a Sampling period.

B
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m TABLE 6-38

SrFE 9 - VO ANALYSES FOR GROUNDWATER

m

Parameter Wg-IA Wg-2A
Ia Z 3 1 Z 3

mm

Priority Pollutants

Benzene (0.3) (0.3) (O.Z) (I.0) 0.8
Chloroform (0.2) (Z.3) Z.3
1, l-Dichloroethane 4.8 4.0 Z. 9 7Z 1Z0 71

I
1,Z-Dichloroethane 16 20
1,1-Dichlorethene 4. Z Z. Z 1.3 170 340 ZOO
Toluene ( 0.1 )
Tetrachloroethene (0.3) ( 0. Z)
1,1,1-Trichloroethane 4. Z 0.5 180 Z40 Z00
1, I, 2-Trichloroethane I. 5
Trichloroethene 60 9.4 4.Z 4,600 11,000 8,100
trans- 1, Z-Dichloroet hene 0.9

Nonpriofity Pollutants

m,p-Xylenes ( 0.1 )
cis-l,Z-Dichloroethene 14 6.8 4.7 6Z0 1, ZOO 630

m

Other Compounds

m I, l-Dichloro-l, 1,2-
trifluoroethane (Z.3) (13) (9.2)

Z,Z'-oxybis-Propane (20) (16) (9.8)
1-(1-m ethylpropoxy)-But ane ( 1. Z) ( Z. 0)

w Trichlorotrifluoroethane (1.2) (250) (6Z) (44)
1,3-Diethoxyethane (0.7)

i

a Sampling period.
All results in _g/1.
Blanks indicatecompound not detected.
Valuesin () are tentativeconcentrations.



m

am W9-ZA which is at the corner of Building 31 where MoGas was stored in

underground tanks. Severalcompounds were detected above 100 Ng/l. These

w compounds included 1,1-dichloroethane (1Z0 tlgfl), 1,1-dichloroethene (170--340

rig/l), 1,1,1-trichloroethane (180-Z40 rig/l), TCE (4600-11,000 ug/1), cis-l,Z-

dichloroethene (6Z0-1Z00 l_g/l), and trichlorotrifluoroethane (Z50 t_g/1).
g

Virtually all of the volatiles detected were chlorinated compounds suggesting

solvents and degreasers as the source. Fuel related organics (e.g. alkanes,

alkenes,benzenes)were eithernot detected or were present at low concentra-

tions.The soilsamples containedfuel-relatedorganics.

Bis (2-ethylhexy)and di-n-butylphthalateswere detected in W9-1A during

the firstsampling period but not during subsequent sampling periods. In bothI

casesconcentrationswere below the minimum detectionlimitand were probably

an artifactof sampling and analysis.

6.7 Site10 - Runway

6.7.1 SiteCondition

The purpose of the monitoring and sampling program for thisarea is to

establishwhether contaminants from Hangars Z and 3 are contributingto the

contaminant plume present within the Chase Park area which issouthwest of

Site10. Volatileorganicshave been identifiedin monitoring wells installedin

the Chase Park area in an effortto definea contaminant plume that apparently

has migrated northward onto Moffett Field from one or more sources south of

m the Bayshore Freeway. No source of contaminants is known in the Chase Park

area or along any ground water flowline upgradient of the Chase Park monitoring

wells onto Moffett Field. Hydrologicand chemical data also indicatean off-

stationsource to the south. Contaminant levelsare higher in the nB" aquifer

which isstratigraphicallybelow the nan aquifer.Water levelsinthe nBnaquifer

monitoringwellsare similarto levelsin the nAn aquiferwells,indicatingvery

littledrivingforceforcontaminant migrationbetween theseaquifers.
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6.7.Z Soil Analyses
m

No soilswere analyzed from the wellsinstalledin the Confirmation Study

(Verification Step).

6.7.3 Groundwater Analyses

3.7.3.1Inorganics

Table 6-39 shows groundwater parameters for the two wells in each of the

"A" and "B" aquifers. With the exception of W10-ZB, pH values were similar to

values for other sites during the first sampling period. Conductance in the "A"

wells was approximately 1800 _mhos/cm and in the "B" wells 400 _mhos/cm.

Typical conductance in the "A" wells is between 1000 to Z000 umhos/cm and in

the "B" wells between 400 to 1000 _mhos/cm at other sites.I

6.7.3.Z Organics

Table 6-40 shows the VO results. Volatiles were detected in both the "A"

and "B" aquifers. The "B" wells consistently contained chloroform at higher

concentrations than the "A" wells. This was characteristic of conditions at other

sites. MW-ZOA and -ZOB which are downgradient from W10-1A and -1B did not

contain any volatiles. W7-1A which is downgradient from W10-ZA contained

chloroform_ tetrachlorothene, and TCE, none of which were detected in WIO-ZA.

These data suggest that the source of volatiles detected at Site 10 was not

Hangars 2 and 3.
D

Z-Bromocyclohexanol was detected in W10-1A at a concentration of 7.7

Ug/1 during the second sampling period. Several polynuclear aromatic hydro-

carbons and di-n-butylphthalates were detected but were below the minimum

detection limit and could not be quantified during the third sampling period. No

BNAs were detected at W10-1A during the first sampling period or at other

Site 10 wells during any sampling period.

f
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TABLE 6-39

SITE 10 - GROUNDWATER PARAMETERS

IlU

I

Sampling pH Conductance
Well Period Units _nhos/cm

W10-1A 1 7.4 1,760
2 7.3 1,700
3 7.4 1,670

W10-1B 1 8.1 46Z
Z 7.9 463
3 7.9 443

WI0-ZA 1 7.3 1,700
I Z 7.1 1,700

3 7.4 1,690

W10-2B 1 11 .Z 386
2 8.I 430
3 8.1 43Z



TABLE 6-40

SITE I0 - VO ANALYSES FOR GROUNDWATERS

Parameten W10-1A W10-1B W10-ZA W10-ZB
Ia Z 3 1 Z 3 1 Z 3 1 Z 3

Priority Pollutants

Benzene (0.Z) (0.1) (0.1) (0.1) (0.1)
Chloroform (0.1) 6.7 0.7 (0.3) 3.8 Z. 1 1.7
Methylene Chloride (0.3)
Toluene 1.1 (0.1)
Trichloroethene 0.6

Nonpriority Pollutants

m,p-Xylenes ( 0. I )
cis- !, Z-Dichloroethene ( 0. I ) ( 0. Z)

Other Compounds

Pent ane (ZO)

Cyclopent ane (1.4)
3-Methylpentane (1.9) b

a Sampling period.
b Detected in travel blank.

All results in _g/1.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.



6.8 Private Wells

Six existing wells were sampled--three wells on Moffett Field and three

m wells off Moffett Field. These wells included an active well on the south

easterly corner of Moffett Field (Z4D-1) used for agricultural irrigation; two

inactive wells southwest of Hanger 1 (14M-1 and 14M-Z); and a SCVWD well

(10G1), a NASA well (10Q*), and a PG&E well (10Q03) all of which are active

and used for agricultural irrigation.

These wells were sampled only once. At the time of sampling, all active

m wells except the PG&E well were purged before sampling. Although there was

no pump on the PG&E well, it was flowing at the time of sampling. No VOs were

m detected in the active wells.

Several VOs were detected in 14M-1 and 14M-Z (Table 6-41). These wells
I

are both drilled to a total depth of 1000 feet and are approximately 300 to

400 feet apart. Neither well could be purged prior to sampling. Therefore, the

results probably do not adequately characterize the deep aquifers. Although

14M-1 and -Z are near one another, with the exception of TCE, the same VOs

were not detected in these wells. 14M-1 contained predominantly fuel-related

volatiles while 14M-Z contained exclusively chlorinated volatiles. Volatile

concentrations in both wells were low. All compounds were detected below

3 Bg/l and most were below I Bg/1. Both wells were artesian at one time and a

drain pipe connects well M-1 to the sewer to prevent overflowing at grade.

Contaminants in the wells could result from contamination in the shallow

aquifers if the wells were not properly cased; from surface runoff entering the

wells; or from backflow through the drain pipe if the sewer surcharged.

BNAs were analyzed only on samples from wells on Moffett Field (14M-l,

14M-Z, and Z4D-1). No BNAs were detected.

D
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IP
TABLE 6-41

PRIVATE WELLS - VO ANALYSES FOR GROUNDWATERS
II

I
Parameter 14M-I 14M-Z

m Priority PoLlutants

Benezene (0.4)

m 1,1-Dichloroethane (0. Z}

1,1-Dichloroethene (0.1)

tll Ethylbenzene O.7

Tetrachloroethene (0.3

Toluene 1.1
111

1,1,1-Trichloroethane (0. Z)

Trichloroethene (0.4) 1.6

Nonpriority Pol/utants

rn, p-Xylene Z.9

m o-Xylene I.5

cis- 1, Z-D ichloroethene (0.4)

I

m All results in ;_g/l.
Blanks indicate compound not detected.
Values in ( ) are tentative concentrations.
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